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Vor. XXXIV. 


The Monrsaty Wearuer Review is based on data from about 
3500 land stations and many ocean reports from vessels taking 
the international simultaneous observation at Greenwich 
noon. 

Special acknowledgment is made of the data furnished by the 
kindness of cooperative observers, and by Prof. R. F. Stupart, 
Director of the Meteorological Service of the Dominion of 
Canada; Sefior Manuel E. Pastrana, Director of the Central 
Meteorological and Magnetic Observatory of Mexico; Camilo 
A. Gonzales, Director-General of Mexican Telegraphs; Capt 
I. S. Kimball, General Superintendent of the United States 
Life-Saving Service; Commandant Francisco S. Chaves, Direc- 
tor of the Meteorological Service of the Azores, Ponta Del- 
gada, St. Michaels, Azores; W. N. Shaw, Esq., Secretary, 
Meteorological Office, London; H. H. Cousins, Chemist, in 


SEPTEMBER, 1906. No. 9 


charge of the Jamaica Weather Office; Sefior Anastasio Alfaro, 
Director of the National Observatory, San José, Costa Rica; 
Rey. L. Gangoiti, Director of the Meteorological Observatory 
of Belen College, Havana, Cuba. 

As far as practicable the time of the seventy-fifth meridian, 
which is exactly five hours behind Greenwich time, is used in 
the text of the Monruty Wearuer Review. 

Barometric pressures, both at land stations and on ocean 
vessels, whether station pressures or sea-level pressures, are 
reduced, or assumed to be reduced, to standard gravity, as 
well as corrected for all instrumental peculiarities, so that they 
express pressure in the standard international system of meas- 
ures, namely, by the height of an equivalent column of mer- 
cury at 32° Fahrenheit, under the standard force, i. e., apparent 
gravity at sea level and latitude 45° 


SPECIAL ARTICLES, NOTES, AND EXTRAOTS. 


THE RELATION OF THE WEATHER TO THE FLOW 
OF STREAMS. 


By F. H. BrRanprENpuRG, District Forecaster. Dated Denver, Colo, August 30, 1906. 


The conditions, meteorological as well as physical, affecting 
run-off are so many and so varied that it is probable that 
every stream has its own law. While precipitation is, of 
course, the foundation of stream flow, other meteorological 
elements, such as temperature, wind, and dependent influences, 
greatly modify effects. These subordinate influences may 
work in unison or separately, and the extent of their influ- 
ence, whether favorable or unfavorable, depends on the re- 
sultant of their departures. 

The water in the streams may come either from surface run- 
off or from ground water. Whether the precipitation comes 
as rain or snow depends, of course, on the time of year as well 
as on altitude and exposure, and the geographical position of 
the watershed. For the great interior basin and adjacent 
regions the snowfall constitutes the main source of supply, 
since about sixty per cent or more of the annual amount falls 
during the six months, October to March. 

For high altitudes thruout the west the year may naturally 
be divided into two periods—the period of storage, October 
to April, inclusive, and the period of run-off, May to Septem- 
ber, inclusive. The principal meteorological conditions, and 
conditions resulting therefrom, affecting storage are: total 
fall, time of fall (that is whether early or late in the season), 
the condition of the ground, the prevailing temperature, and 
wind action. The time of fall controls to a large extent the 
character of the late flow. Snow that comes in the fall or 
early winter is subjected to occasional high temperatures as 
well as to prolonged periods of low temperature. In time it 
becomes solidified and practically ice, in which form melting 
in summer is relatively slow. Later snows, altho much wet- 
ter, are not subjected to such low temperatures, and as the 
period of storage is shorter the snow never becomes so hard 
packed. With the coming of a warm spell melting is rapid, 
and a correspondingly large run-off results. The condition of 
the ground, whether wet or dry, is important, for when the 
rainfall during all or a part of the warm half of the year is be- 
low normal, ground water will be correspondingly low; so 
that when melting takes place much of the moisture held in 
storage on the surface will go to make good the deficiency. 
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The condition of ground, whether frozen or unfrozen, affects 
the capacity of the ground to absorb moisture, and deter- 
mines the proportion that appears as surface run-off, the un- 
frozen ground lessening the run-off during the early part of 
the season, and increasing the late flow by seepage. 

Such high temperatures as occur during the storage period 
are not sufficient to cause a material melting at very high alti- 
tudes or in sheltered localities of less elevation. The effect of 
high afternoon temperatures is to cause the snow to settle, 
and as freezing weather prevails during the remainder of the 
twenty-four hours, solidification proceeds rapidly. Wind is a 
very important factor during the storage period. It is beneficial 
in packing the snow, and also in sweeping the snow into timber 
and other sheltered places. Wind, however, may become a 
detriment, as, for instance, when it partakes of the character 
of a chinook, or schnee fresser, as it is sometimes called from 
the fact that under its influence the snow Smeppeets as by 
magic, leaving little or no visible moisture. 

The period ‘of run-off may be appropriately divided into two 
parts. The first and regular, as well as the more important, 
occurs in May and June, the time depending upon a joint 
effect on the one hand of the latitude and the elevation of the 
storage watershed, which are, of course, constant for a parti- 
cular watershed; and on the other hand of the temperature, 
that is to say, whether the season is early or late, and whether 
days with abnormally high temperatures come in close succes- 
sion, or whether there is a frequent alternation of short warm 
and cold spells. This early run-off is frequently due entirely 
to melting snow, and the amount of the flow depends on the 
extent and elevation of the area drained, as well as the depth 
and condition of the snow on the area. The late run-off will 
depend on the amount of the early and consequently solidified 
snowfall, the amount of ground water appearing as seepage, 
and the amount of rainfall. In many streams there is a 
secondary maximum due to rains; it generally occurs during 
the period of diminishing flow, and is common in the streams 
of the eastern and southern slopes. The rainfall of the interior 
basin in summer is generally too small to cause a second 
maximum. As compared with the run-off from melting snow, 
that furnished by rainfall is exceedingly variable in amount 
and time, and in general is much smaller. Owing to the 
occasional high intensity of local thunderstorms, a large pro- 
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portion of the water from such storms appears as surface flow, 
overflowing banks and causing damage in the vicinity of the 
storm area, but farther down stream it may be of decided help 
in increasing the available water supply. 

As already noted, the rainfall in the great interior basin 
and thruout the northern Plateau is relatively small during 
the growing season, so that the run-off during late summer is 
supplied principally by ground waters, augmented somewhat 
by the melting of ice in sheltered spots at high altitude. On 
the southeastern slope, where the spring is almost rainless, 
the maximum run-off comes in May and the early part of June, 
but following the decline of the flow the rainy season sets in; 
sometimes it begins as earlyas July 1. Over many drainage 
areas of the eastern slope the amount of land under ditch is 
so great that the supply of water from melting snow becomes 
wholly inadequate in the latter part of the season, even when 
the snowfall of the preceding winter has been much in excess 
of the normal; for this reason the amount and distribution of 
the summer rains becomes a deciding factor. 

Conditions that prevailed in Colorado several years ago 
furnish a good illustration of the principles enumerated. 
During the closing months of 1898 the snowfall along the Con- 
tinental Divide and adjacent regions in Colorado was greater 
than had been experienced for many years. January,1899,added 
15 per cent and February a like amount, stormy weather being 
almost continuous, with plenty of wind to sweep the snow 
into the guiches and ravines. March, 1899, was even wetter 
than any of the four preceding months. As compared with 
the stupendous amounts that fell during that season, the next 
winter, that of 1899-1900, was dry, especially during January 
and March, tho October contributed a heavy fall, and Febru- 
ary less than the normal amount for the region as a whole. 
It thus appears that the successive winters were notably dif- 
ferent. The spring of 1899 was practically rainless, that of 
1900 exceptionally wet. The summer of 1899 had slightly 
more than the normal precipitation, while the summer of 1900 
was droughty. We now come to the water supply: the vol- 
ume available on the eastern slope during the spring and 
summer of 1899 was inadequate, except for a brief period in 
June, notwithstanding the stupendous amount of snow that 
fell during the preceding winter. In 1900 irrigation enter- 
prises fared better during spring and part of summer, despite 
the light snowfall of the preceding winter. The anomaly is 
explained by the fact that in consequence of the long, dry 
period which preceded the stormy winter of 1898-9, the 
ground was dry and unfrozen when the first snow fell, hence 
it absorbed a vast amount of moisture when melting began. 
The unusual dryness during spring played an important part, 
for, as is usual in droughty times, high winds, desiccating in 
character, were almost continuous, honeycombing the snow 
and causing a large proportion to disappear as if by magic. 
When the winter of 1899-1900 set in the ground was well 
supplied with moisture and frozen, as a rule, so that in the 
spring, which was notably free from high winds, the run-off 
reached the streams with comparatively little loss, and being 
augmented by seepage from the unprecedented fall of rain 
and melted snow during April (about ten inches) a most sat- 
isfactory flow was maintained until about the middle of July. 


PHENOMENAL RAINFALL AT GUINEA, VA. 
By E. A, Evans, Section Director, Dated Richmond, Va., September 26, 1906, 
On the 24th of August, 1906, there occurred at Guinea (P.O. 
Guineys), Caroline County, Va., a phenomenal fall of rain 
within a short period of time. Guinea is a station on the line 


of the Richmond, Fredericksburg, and Potomac Railroad [see 
A on the accompanying fig. 1], and the measured amount of rain 
of 9} inches in about thirty minutes was made there by Mr. W. 
M. Jones, foreman in the roadway department of this railroad, 
and by him reported to the President, Judge Wm. J. Leake, 
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who subsequently placed the information in the hands of the 
writer. Mr. Jones is vouched for in the highest terms by his 
official superiors as a careful and accurate man, and has the 
confidence of all who know him. 

Being much interested in establishing the facts regarding 
this enormous rainfall, I visited Guinea on September 3, and 
obtained the following information. 

There were three measurements of rainfall made, one by 
Mr. Jones, in which instance the rain was caught in a tin 
bucket 9} inches deep and 8% inches in diameter, top and bot- 
tom. This bucket stood on a bench [ /] in the yard and near the 
house [2] of Mr. Jones. The bench was 8 feet from the nearest 
part of the house and the bucket was about 20 inches above 
the ground. The exposure was such that only the rain fall- 
ing from the sky could be caught. Mr. Jones states most 
positively that there was no water in the bucket before the 
rain set in. 

The remaining two measurements were made [at 2 and 3} 
by Mr. C. W. Tompkins, living about one mile north of Guinea. 
The first of these was taken from a wooden bucket 12 inches 
deep, 12 inches in diameter at the top, and 11 inches in diame- 
ter at the bottom, inside measure, and the last from two tin 
milk pails, 74 inches deep and 11 inches in diameter, and 10 
inches deep and 12 inches in diameter, respectively. These 
[two tin] pails had straight sides, were on the ground in an 
open pasture, and were placed one inside of the other. 

The term “measurements ”’ applies only indirectly, as there 
were no actual measurements taken at the time, the buckets 
being in each instance full and overflowing. The dimensions 
of the bucket at Mr. Jones’s house were taken by the writer, 
while the dimensions of those at Mr. Tompkins’s place were 
taken and reported by him. It is proper to say here that 
Mr. Tompkins is a man of standing in his community, and his 
responsibility is established and unquestioned. 

Aside from the information furnished by Judge Wm. J. 
Leake, the details of this storm, as gathered by the writer, 
were obtained from various persons at Guinea, but chiefly 
from Messrs. Jones and Tompkins. They are as follows: 

Weather before the storm very sultry, sky overcast, but not very 
threatening; thunder first heard about 4:30 p. m.; as the storm ap- 
proached lightning became severe; rain began about 5:30 p.m.; about 
this time two heavy clouds met, one moving from the west, and the 
other from the northeast, and the rain immediately fell in torrents; 
according to Mr. Jones, corroborated by other witnesses, ‘‘it did not 
rain, but just poured down in solid sheets” ; wind light; this condition 
lasted about thirty minutes, according to Mr. Jones —other eye witnesses 
make the time from five to ten minutes more—and then ceased, but 
light rain continued, ending about 6:30 p. m.; thunder last heard about 
5 p. m.; the storm came from the west and moved almost due northward 
from Guinea; no rain of consequence fell 14 miles east of Guinea. 

Mr. Jones states that before the heavy rain ended he saw 
the railroad embankment, at a point marked 4 on fig. 1, be- 
ginning to wash away. He left his house to wire the railroad 
officials to hold trains, and passing by the bench on which the 
bucket first mentioned stood, he saw that it was full of water 
and running over. It continued raining very hard for some 
time afterward, according to his statement, and subsequently 
the second washout at the point marked 4, on fig. 1, occurred. 

After the rain, a work train was sent to the gravel bank at 
D, fig. 1, to get material to repair the embankment, but this 
track was under water and they could not get in. The wash- 
out had to be filled with cross ties, Mr. Jones stated. 

Mr. Tompkins statement is as follows: 


I was in my barn when the storm came up. It came from the direc- 
tion of Guinea. Before I could get ready to leave the barn it was rain- 
ing so hard that I was afraid to venture out. The storm lasted about 
forty-five minutes and after it was over I waded thru six inches of 
water on the level ground to get to my house [C]. In my yard on the 
north side of the house, but not adjacent to it, nor to any shed, was a 
wooden bucket [at 2; the dimensions as previously given were taken 
subsequently at the request of the writer], which was full to the brim 
and running over. How much ran over! could not tell. I know the 
bucket was empty before the storm. 
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Just before the storm my sons started for the pasture to milk the 
cows. They reached the pasture about the time the storm came up, 
and ran to the house for shelter, leaving the pails on the ground in the 
field [at 3], one being inside of the other. After the rain, when they 
went back, both inner and outer pails were full and running over. 
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Fig. 1.—The immediate neighborhood of Guinea, Va., showing location 
of the washouts and of the exposed buckets. 


Time did not admit the writer’s seeing any of these buckets, 
or the points where they were exposed. 

Collateral evidence of an enormously heavy rainfall was 
obtained from various sources. The most important instances 
are given in the following paragraphs: 

From the railroad station southward, a distance of perhaps 
a quarter of a mile, the tracks run along the top of an embank- 
ment which is from four to eight feet high. The rainfall on 
this embankment submerged the rails, and was running off on 
either side. In less than an hour, and beginning at a point 
where a three-foot culvert passes under the track, about fifty 
feet of this embankment was washt out. Near the station 
[at 4],a large hole was washt in the embankment under the 
north-bound track. At 6 the public road was washt out. 


The posts of a fence inclosing a small meadow [7] on the east 
side of the railroad embankment mentioned, were submerged. 
These posts are from four to five feet high. The meadow is 
small and receives the drainage from, perhaps, ten or twelve 
acres of land. 
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An ordinary garden gate made of pickets, at the foot of the 
path leading from Mr. Jones’s house to the public road, was 
torn from its hinges by the force of the water passing thru it. 
The ground falls somewhat from the house to this gate. 

At the time of the writer’s visit to Guinea, grass, weeds, and 
bushes still bore mud stains, and in one instance a high-water 
mark was noted on asmall tree in the meadow just mentioned. 
The mark was about four feet above the ground. 

By means of correspondence, an effort has been made to 
trace the path of the storm. This effort has been only par- 
tially successful, but has resulted in the establishment of the 
following facts, (see fig. 2): 
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Fic. 2.—The region around Guinea, Caroline County, Va., showing 
where the storm was felt. 


At 4p. m. the storm passed over Woodslane, Woodford P. O., about 
four miles south of Guinea, accompanied by thunder and heavy rain. 
After leaving Guinea it turned northeastward, and passed over Corbin, 
a village about six miles northeast of Guinea, accompanied by heavy 
rain, thunder and lightning. The timeat Corbin was not taken, but was 
late in the afternoon. The storm did not reach any point beyond Corbin. 

It is interesting to note that on this date in an area extend- 
ing from Milford, Caroline County, up the line of the Rich- 
mond, Fredericksburg, and Potomac Railroad, to Washington, 
D. C., numerous severe local storms occurred; and unusually 
heavy rains, accompanied by thunder and lightning, and in 
some instances high winds, were reported by the railroad 
station agents at Brooke and several other points, up to and 
including Washington, D. C. However, except at Summit, 
near Guinea, none of these storms can be connected with the 
Guinea “cloudburst” which, so far as can be ascertained, 
prevailed only within a very small area. 
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THE GREEN SUN OF THE KRAKATOA ERUPTION. 


Referring to page 163 of the Monruty Wearner Review for 
April, 1906, wherein, speaking of the color of dust haze, the 
Editor states that the whiteness of the diatom dust in the 
harmattan is a diffraction phenomenon, produced by the action 
of minute irregular objects upon a beam of light, Prof. R. W. 
Wood remarks: 

The green sun observed thru the haze attending the Krakatoa erup- 
tion could never have been produced by diffraction, and I doubt if it is 
a thin plate phenomenon due to the passage of light thru the centers of 
small globules, as in the experiments of Prof. Carl Barus. I favor the 
explanation given by Prof. C. Michie Smith, in the Proceedings of the 
Royal Society of Edinburgh, Vol. XIII, page 116, where he says: ‘I have 
discovered that the green sun spectrum can be exactly represented by 
combining the spectrum of the sun seen thru a fairly thick mist and the 
spectrum of a moist atmosphere showing the rain bands strongly "’ 

If plenty of water vapor will, by absorption, cut off enough of the red 
end, that is all that is necessary, as the rest of the spectrum would have 
a greenish appearance, which would be more marked if the violet and 
the blue were removed by haze. I should expect that sufficient water 
vapor would greatly cut down the red end, tho I am quite sure that no 
one has ever worked with a long enough column of dense water vapor to 
observe any coloring. Janssen worked with a column over a hundred 
feet long (a tube filled with steam at seven atmospheres), and observed 
a strong absorption of blue and violet. He attributed this to the vapor, 
but it is more probable that it was due to a haze of condensed steam. 
Why not work with an optical path of much greater length? A pressure 
of one hundred atmospheres could probably be used without trouble. 
But this experiment could not be done properly without very carefully 
constructed apparatus, the cost of which would be considerable. 


INTERNATIONAL WEATHER CABLEGRAMS. 


In accordance with arrangements between the Chief of the 
Weather Bureau and the director of the Central Physical Ob- 
servatory observations from several Russian stations will be 
reported daily by telegraph and cable from St. Petersburg to 
the Central Office of the Weather Bureau at Washington. To 
begin with the 7 a. m., local time, observations at Irkutsk, 
Tomsk, and Ekaterinburg will be sent, the barometric read- 
ings and the direction and force of the wind only being re- 
ported by the use of the cipher weather code that will con- 
vey in one word for each station the information desired. 
The Chief of Bureau appreciates very highly the cooperation 
in the work of international meteorology of the Central Physi- 
cal Observatory, whose general director, M. Rykachev, has 
done so much to stimulate studies into the general dynamics 
of the atmosphere. 

It may not be generally known that for several years the 
Central Office at Washington has been receiving and publish- 
ing daily cable reports from three stations in Ireland, two in 
Scotland, one each in England, Germany, France, Portugal, 
the Azores, and Bermuda, and about twelve in the West In- 
dies, and that since the establishment of cable communication 
with the Hawaiian Islands daily weather reports have been re- 
ceived from Honolulu. It will be of interest to know that 
preliminary steps for the inauguration of a similar service of 
reports from points in Alaska have been taken, and that with 
the completion and operation of the Iceland cable a daily 
service from that quarter is contemplated. 

The extension of the area of daily weather reports is being 
made for the purpose of determining the relation and interre- 
lation of barometric conditions over the oceans and the con- 
tinents, and the discovery of this relation, that will undoubt- 
edly be made by a study of the reports, will open the way for 
greater achievements in the accuracy and the period of weather 
forecasting.— EZ. B. G. 


Mr. H. M. Watts, of the Philadelphia Press, in a recent 
communication to the Philadelphia Academy of Natural 
Sciences, pointed out that a new epoch in meteorological 
research is about to dawn, in that the Weather Bureau is 
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soon to receive daily telegraph and cable reports from new 
regions of the Northern Hemisphere, which are meteorologi- 
cally very important. In explaining the significance of this 
Mr. Watts went into a careful survey of the great basic causes 
of variations in weather and climate. The variations in solar 
radiation appear to have some effect on the great permanent 
anticyclones, whose slight changes of intensity and location 
so greatly affect the paths of storms. 

Furthermore, Mr. Watts called attention to the fact that at 
Mount Weather the Bureau will prosecute studies of the 
variations in all the solar functions, in connection with re- 
searches in the elements of the earth’s atmospheric envelope. 


THE ZODIACAL LIGHT:' 


By Prof. ARTHUR SEARLE. Dated Harsard College Observatory, Cambridge, Mass., 
October 1, 1906, 

The prolonged and careful series of observations of the 
zodiacal light made by Mr. Maxwell Hall, which appeared in 
the Monruty Wearner Review for March, 1906, Vol. XXXIV, 
p. 126, forms a welcome addition to our previous information. 
Its value is increased by the circumstance that the observer 
was apparently free from any prejudice which might have 
resulted from a too extensive acquaintance with the work of 
other inquirers into the same subject. Observations of the 
zodiacal light are certainly best made without much know]l- 
edge of what has been the experience of others. When deduc- 
tions are to be made from such observations, however, the 
student should know as much as possible about the existing 
material for discussion. 

Unfortunately, it has hitherto been customary for each 
observer to draw his own conclusions almost exclusively from 
his own observations, and the consequence has been the pro- 
duction of a considerable mass of speculation tending rather 
to encumber than to assist the progress of definite research. 
In the present article all reference to theories of the zodiacal 
light will be avoided. Its purposes are—First, to bring 
together some facts which seem to be of interest, in view of 
Mr. Hall’s work, and of the editorial comments which follow 
it; Second, to present suggestions which may be of use to 
future observers. 

The question whether the altitude of the observer's station 
affects the visibility of the zodiacal light is raised in the 
editorial comments just mentioned, and seems capable of a 
fairly conclusive answer. The altitude of Mr. Hall’s own 
station was only 1800 feet; but he quotes observations made 
by Professor Newcomb in Switzerland at the altitude of 8000 
feet. Some additional records of observations made at con- 
siderable altitudes are given below. 

1. Alexander von Humboldt: “Cosmos”, English translation 
by Otté, published in Bohn’s Scientific Library, London, 1849. 
Volume I of this work, at page 126, contains this passage 
relating to the zodiacal light: 

I have seen it shine with an intensity of light equal to the milky way 
in Sagittarius, and that not only in the rare and dry atmosphere of the 
summits of the Andes, at an elevation of from thirteen to fifteen thous- 
and feet, but even on the boundless grassy plains, the Llanos of Vene- 
zuela, and on the seashore, beneath the ever clear sky of Cumana. 

Humboldt seems, by this statement, to have presumed that 
the zodiacal light would be best seen at great elevations, and 
actually to have found that it was seen at least as well from 
the tops of mountains as at lower levels. His South American 
journeys were made in the years 1799-1804. 

2. C. Piazzi Smyth: “ Report on the Teneriffe Astronomical 
Experiment of 1856, London and Edinburgh, 1858”. During 
the months of July, August, and September, 1856, Smyth made 


! As this article by Prof. Arthur Searle definitely settles the old ques- 
tion as to whether the zodiacal light and gegenschein are atmospheric 
or celestial phenomena, we shall hereafter commend the publication of 
such material to the astronomical journals, and reserve the columns of 
the MoNTHLY WEATHER REVIEW for meteorology proper. —EDIToR. 
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observations of various kinds from stations on the peak of 
Teneriffe. The altitude of one station, Guajadra, was 8903 
feet; that of another, Alta Vista, was 10,702 feet (p.476). At 
both these stations the zodiacal light was well seen (p. 490); 
at Alta Vista (p. 491) it was slightly visible even at 1 a. m. 

3. G. Jones: “ Observations on the Zodiacal Light at Quito, 
Ecuador, with deductions’. Jones observed from the hill 
Ychimbia, near Quito; the altitude of the town itself is given 
as 9520 feet in the Encyclopedia Britannica. The observa- 
tions were made in the eight months following August, 1856, 
beginning about the time when those of Smyth ended. Jones 
found at this station that everything distinctive in any celes- 
tial phenomenon, undoubtedly meaning by this expression to 
include the zodiacal light, was brought out with a distinctive- 
ness he had never before witnessed (p. 375). He was able to 
trace the light quite across the sky in the form of a zodiacal 
band, which he saw afterwards even at lower levels. A plate 
accompanies his article, from which it appears that the as- 
cending node of the central line of this band was at about 60° 
of celestial longitude. 

4. A. E. Douglass and others: “ Positions of Gegenschein.”’ 
The observations here given relate only to gegenschein; 
but the zodiacal light in general is known to be remarkably 
conspicuous at Arequipa, where these determinations were 
made. The altitude of the station is 8043 feet.‘ The dates 
of the observations are in the years 1891 and 1892. 

5. E. Marchand: “Observations de la lumiére zodiacale, 
faites ’ l’observatoire du Pic du Midi.° The altitude of the 
barometer of the Pic du Midi Observatory is 2859 meters 
(about 9380 feet) according to Rotch.* Marchand’s observa- 
tions were made in the years 1892-1895. Like Jones, he was 
able to trace a zodiacal band across the sky. He makes the 
longitude of the ascending node 70°, a result in pretty good 
agreement with that of Jones. 

6. Mr. Innes, of the Government Observatory, Johannes- 
burg, South Africa, has recently stated in a letter kindly for- 
warded to me by Professor Abbe, to whom it was addrest, that 
“at Johannesburg, 5925 feet altitude, the zodiacal light is 
always distinctly visible on clear, moonless nights. The 
gegenschein is also to be seen, unless its position should 
happen to be too near the milky way or near a bright planet, 
but it is never conspicuous ”’. 

The evidence above quoted seems to place it beyond doubt 
that a great altitude is at least no hindrance to observations 
of the zodiacal light. Of course, at any particular station, 
local circumstances may tend to produce slight condensations 
of vapor which may obscure faint celestial phenomena. But 
however clear the sky may be at a given station, we can not 
expect that an observer not personally interested in the sub- 
ject, but merely looking at the zodiac as a matter of routine, 
should notice anything there to be recorded. When a pic- 
torial representation is made of the zodiacal light, as in the 
plate accompanying Mr. Hall’s article, it necessarily appears 
as a conspicuous object, with well-defined boundaries. In 
fact, however, it is always very indefinite, and altho it may be 
easily perceived by any one who takes the trouble to compare 
carefully the relative degrees of brightness shown by different 
parts of the sky, it seldom attracts the attention of the casual 
spectator. The first requisites, then, for an observer of the 
zodiacal light, are interest in the subject, patience, and perse- 
verance. 

The indefinite character of the light to be observed not 

? American Journal of Science and Arts. Second Series, Vol. XXIV, pp. 
374-385, November, 1857. 

* Annals of Harvard College Observatory, Vol. XXXIII, p. 16. 

* Annals, ete., Vol. XLVIII, p. 273. 

>Comptes Rendus des Séances de |’ Académie des Sciences. Tome 121, 
p. 1134. Paris, 1895. 


'*Mountain Meteorological Stations in Europe, p. 31. Ann Arbor, 
1886. 
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only prevents its customary recognition, but makes it difficult 
to obtain any satisfactory comparison between the various re- 
ports of observers, all of whom may be equally careful and com- 
petent. It is highly desirable that future observers should 
agree upon some definite system of procedure which may make 
their results readily capable of combination. It may be worth 
while, therefore, to repeat here a suggestion made on former 
occasions (for example, in Appendix B to the “Laboratory Man- 
ual in Astronomy” by Mary E. Byrd, Boston, 1899) that, instead 
of drawing boundaries incapable of definition, observers should 
always draw contour lines, that is, lines along each of which 
the light is thought to have everywhere the same degree of 
brightness. This degree should be defined, by comparison at 
the time of observation, as that equal to the brightness of 
some small stated portion of the sky, not affected by the 
zodiacal light. This, of course, will usually be situated in or 
near the milky way. ’ 

Contour lines of the kind just proposed are most con- 
veniently drawn by covering a map of the stars with a piece 
of tracing paper, and marking upon it the places of a sufficient 
number of stars to ensure the replacing of the paper in the 
same position at any future time. A contour line drawn upon 
the paper can thus be definitely located by the observer when 
he has time for the study of his observations. It is usually 
impracticable to draw small parts of such a line by successive 
observations, because the eye needs time, after any record has 
been made, to recover its sensitiveness, and meanwhile the 
diurnal motion of the stars, not to mention other causes, will 
change the conditions of the observation. As much of the 
line as can be decided upon must be drawn at once, with a 
record of the time of the observation, and any further work 
must be treated not as a continuation of that observation, but 
as one entirely independent of it. 

At present we know scarcely anything of the degree to 
which observations of the zodiacal light are affected by the 
personal peculiarities of observers. Accordingly, it is much 
to be desired that more than one observer, at any given place 
and time, should carry on the work. The observers should 
agree upon some one point of a proposed contour line, and 
then proceed to make their simultaneous observations entirely 
independent in all other respects. It has been found by trials 
of this kind that contour lines thus drawn by two observers, 
altho necessarily coincident at the selected point, deviate from 
each other in places as much as five degrees. But, as has 
been remarked in the Appendix above mentioned, observers 
should not be discouraged by discrepancies of this kind, for 
until it is known how much difference may be expected between 
results obtained at the same place and time, it is evident that 
we shall have little satisfaction in comparing observations 
made at different stations and in different years. 

The zodiacal light has sometimes been regarded as subject 
to comparatively rapid changes in brightness, occurring within 
a few minutes of time. Even when these changes appear to 
be verified by simultaneous comparisons with portions of the 
milky way, we can not be certain that they are real, unless two 
or more persons, observing wholly independently, should re- 
port them as occurring atthe same time. So far as is known, 
this experiment has never been tried. 

A possible source of error in observations of the zodiacal 
light in general, and of gegenschein in particular, is the pres- 
ence in portions of the zodiac of faint bands of permanent 
light, due presumably to aggregations of small stars, and in 
that case to be regarded as faint branches of the milky way. 
Every observer intending to make useful observations of the 
zodiacal light should study the zodiac, and also the sky fora 
considerable distance on each side of it, at times when little 
or no zodiacal light is visible there, in order to make sure 
that in his later observations he is not confounding perma- 
nent with transient phenomena. 
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It can scarcely be necessary to add that transient phenom- 
ena of other kinds, such as bands of auroral light at periods 
when auroras are frequent and intense, sometimes appear in 
the zodiac, and are mistaken for zodiacal light by inexperi- 
enced observers. 


THE DIRECTION OF LOCAL WINDS AS AFFECTED BY 
CONTIGUOUS AREAS OF LAND AND WATER. 
By T. H. Davis. Dated West Haven, Conn., July 21, 1906. 


Thru my previous researches on local surface wind direction 
I have been led to believe that, so far as stations near large 
water areas are concerned, a large percentage of observed 
directions is due to the direct influence of contiguous land 
and water. For this reason I have continued my research in 
this line, selecting such stations as seem to be open to 
direct sea or lake winds. My computations have been some- 
what voluminous, but I have endeavored to condense them so 
that the results can be studied without extensive explanatory 
matter. 

For each station I have taken those winds which blow from 
the cardinal points, the paths of which have free ingress to the 
land, and the principle upon which I have based the study of 
the data is that of land and sea breezes. These appear to me 
to be much more extensive and to exert greater influence on 
local directions than is generally supposed or admitted. I 
strongly believe that winds of this character should receive 
greater consideration than hitherto, as valuable factors in the 
determination of local weather. 

I have found, during the comparatively short time in which 
I have obtained continuous tracings of directions from a vane 
well exposed near the coast, what I believe to be indisputable 
proof of wind direction altogether independent of that which 
precedes, accompanies, or follows the passage of great areas 
of high or low pressure to the north or to the south of this 
point. It may be argued that all local winds are entirely the 
result of highs and lows, and that such as I have observed are 
simply averages of the effects of these areas. On the other hand 
I am led strongly to believe that a large percentage of winds 
over stations near large water areas is mainly, if not entirely, 
due to land and water contiguity. Careful study of weather 
maps will show how very frequently, over the Great Lakes and 
along the coasts, the winds of highs and lows are deflected. 

The records of winds by only eight cardinal points do not 
constitute entirely satisfactory data for research. I believe 
that the scale of sixteen points should be used; this I did in 
former years when observing for the British Meteorological 
Office and am doing now at my own station. The results 
given in this paper are, however, from eight point observations, 
as recorded in the Monrary Weatner Review for the several 
years under consideration. Some of these in the earlier years 
seem to be not quite so correct as could be wished, partic- 
ularly as to the large number of calms recorded for some of the 
stations. In my computations I have eliminated all these 
calms by adding them, proportionately, to those winds show- 
ing the greatest frequency. 

In order that the results obtained should be as comprehen- 
sive as possible the following exposed stations were selected 
as representating the Pacific and Atlantic coasts, the Gulf of 
Mexico, and the Great Lakes: 

San Francisco, Cal............ } 
3 ee ee j 
Galveston, Tex ...... 
Ee 
New York, N. Y............ 
New Haven, Conn............. Atlantic coast. 
NN SEE | 


PCED 5 cc ccceceonc. ces 
Marquette, Mich............ 
Chicago, Ill.......... ata alia 
Cleveland, Ohio ............... 
EE, UES occ és cdauaeud de ve 


Pacific coast. 
Gulf of Mexico. 


| Great Lakes. 
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I should much have liked to include several other stations, but 
not possessin® the necessary information was unable to do so. 

The results subsequently shown were obtained by tabula- 
ting from the records in the monthly reports as published by 
the Weather Bureau, the actual number of hours the wind 
blew from those points over the water areas, from which it 
had an unobstructed path to the land. This was done for 
each point, each month for twelve successive years, 1891-1902. 
The total of each column was divided by twelve to obtain an 
average number of hours for each point in each month and 
from this their percentages were determined to the first deci- 
mal point. 

For example: 

San Francisco, January, hours. 





Year. Ww. Sw. W.45W. 

ian Abnenincdndbscontucetge® swédoeseccdesnccaaveus ie’ oF 78 172 
Benne cebtésvasccaee owes jdevanapsebedietbunes ceehed 133 75 208 
TTT ee sdiedints IV eaddbel a vencesdaswkuandd cavnusoouee 117 48 160 
1894..... sdanaresess tbthdscockedandbnsheidcomeseses a 79 184 263 
Ss capa Godene 06 $066 66 0666-5600 6065.60 00 c0Sndbeeveasd® cocese 32 129 161 
_ - Sara ere £OS06 04s CORbOE Seer Code CESE® 46 12 58 
Pd dad, Ghd SOUS Ee bad 205606s 60008056050 COseEE és ves ec coceves 77 33 110 
Se dbshadetnee cocoens patenndébutded shewha bs coceseedons 97 59 156 
RAR eN Ge fd ob palze Voda thus ds sanecdunnb dseusesteideee cess 44 24 68 
Pat Ud bole ckbnpeed oe Avc.d. ds One 6etsbabeesdassecesesecauses 126 33 159 
Dt dibhad otek ethene Gnosdes ecgnbe cede ih awee 60 4hsb 606060 086 97 19 116 
PN GHid a ethiin cin dp ctlchbe Wabsigiechewee.0s'nncuwesd concese 998 788 1, 786 
DEBITED. oo ndésace cb beccebossenss capencece 53 66 149 
PRG dn bh ws oe ba de 200 co deve shes abadseedteces 11.2 8.9 20.1 


This table will serve as a general explanation of the method 
adopted for computation of results for each station selected. 

In this paper I have restricted my observations to the winds 
flowing from seaward points to the land, as these seem to be 
more marked than those from land to sea, by reason, no doubt, 
of the more marked effect of the intensity of insolation. The 
monthly and annual variation of this intensity very probably 
accounts for the variability in the frequency of true sea winds 
in the earlier and later months of the several years under con- 
sideration, for while the accompanying tables of average per- 
centage indicate considerable regularity in the change of preva- 
lence of the sea winds from January to July and August, and 
from these months to December, yet each individual month 
during the 12-year period, in most cases, shows consider- 
able variation in frequency. But the total number of sea 
winds for each year of the same period does not show any 
very great variation, at any rate not more than what may be 
expected from the effect of average insolation for each year. 

In two or three cases I endeavored to make comparison 
between the frequency of sea wind and the mean annual tem- 
peratures during the whole period, but was unable to discover 
any reliable relation. This really may be expected, because, 
after all, the conditions of insolation are such that it does not 
necessarily follow that intermittent hot periods should pro- 
duce those atmospheric effects which are induced by super- 
heated land areas. 

The determination of sea and land winds is complex because 
of the difficulty of quantitatively separating actual sea winds 
from the total winds composed of these and of those which 
are the effects of high and low areas. This I believe to be 
too abstruse at present for any attempt at separation to be 
made, but I do believe that the result of my research indicates 
pretty clearly that the percentages do actually prove a large 
frequency of true sea winds blowing independently of any 
other atmospheric condition, because of the regular progres- 
sion of the figures from winter to summer and the same regular 
recession from summer to winter. If it were possible to elimi- 
nate the influences of high and low areas I firmly believe that 
percentages would be found showing pretty perfect progres- 
sion and recession without any pronounced variability. 
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In referring particularly to the actual numerical results 
obtained I may remark that, in order to obtain the sea direc- 
tions, lines were in each case laid off on a reliable map show- 
ing the true paths of winds from the sea, and then a careful 
study was made of the recorded hourly frequency. The latter 
enabled me to select those winds which I believed were 
absolutely influenced by the effect of the contiguity of land 
and water and the directions so determined are given in 


Table 1. 
TABLE 1— Directions of effective sea winds referred to in text. 
San Francisco, Cal. West, southwest. 
San Diego, Cal. ........West, southwest, northwest. 
Galveston, Tex......... East, southeast, south, southwest. 
Savannah, Ga........ . Southeast, south. 
3 i Southeast, south. 
New Haven, Conn....... Southeast, south, southwest. 
Boston, Mass. Northeast, east. 
Eastport, Me South, southwest. 
Marquette, Mich........ North, northeast, east. 
Chicago, Ill........ .. Northeast, east, southeast. 
Cleveland, Ohio. Northeast, north, northwest. 
. a East, southeast, south, southwest. 


TABLE 2.—Average monthly percentages of sea winds for twelve years, 1891 
1902. 


zB . | . 
siS8igiai@i¢é ~e “Sk 
Moth | 8 | Si) Rl ai sis g/Bi8/ 6 3 | 
- wd > 2 = = 4 : ~ 5 
sgigizait isis isgisgigigais| § 
$i2Zi:id | Binzixzl@iaglisga@iol;o!le 
January..... 20.1 | 45.2 | 51.9 | 11.7 12.2 21.9) 84) 15.0) 11.0/ 19.5 23.3 38.0 
February... 41.3 | 55.2 55.0) 17.3 10.5 19.9 | 14.2 | 16.8 | 21.2 | 24.3 | 30.3 33.6 
March......., 58.1 | 63.1 | 67.5 | 28.5 | 17.3 | 28.4 | 19.4 | 25.1 | 32.0 | 36.7 | 87.8) 33.9 
April......... 71.9 | 74.0 | 77.0 | 35.0 | 23.5 | 87.3 | 28.0 | 27.9 | 38.3 | 46.4 | 41.6 | 40.0 
May.........| 81.2 79.0 81.7 | 40.2 28.5 | 49,0 | 29.3 | 44.5 35.0 | 445/429 43.9 
ae 89.0 90.4 85.7 42.5 30.0 50.0 26.9) 47.5 33.5 | 47.3 39.8 46.0 
“SaaS 91.2 865.9 86.4 | 33.2 32.3 | 50.7 | 21.1 | 57.1 | 31.9 | 46.0 | 38.3 48.7 
August ...../ 90.7 | 86.5 79.2 | 34.1 80.7 43.2 22.7 | 47.3 | 34.5 | 50.1 / 41.9 44.5 
September...| 82.8 | 79.1 | 65.5 | 26.9 28.0 37.0 20.4 42.6 20.1 34.8 "42 43.0 
October ...... 66.4 63.2 60.0 14.8 18.0 28.7 19.1 | 322) 21.8 | 29.3) 27.6 426 
November... 38.5 | 48.5 58.1 16.1 15.6 23.0 11.9 24.6 15.1 246) 22.4 41.0 
December... 18.3 | 36.7 | 51.5 | 15.9 12.6 27.8) 7.4 | 20.6 | 11.1 | 20.6196) 47.1 


Each column of figures gives the average percentage of 
winds from sea to land for each month, based on data for the 
12-year period, 1891-1902. While the figures in Table 2 show 
results pertaining to sea winds, it must not be supposed that 
they represent those winds for each month of each year. 
Individual months show, in the records, considerable irregu- 
larity and variation in cardinal point direction, especially in 
the early and later months of the year. 

A very good example of such variation occurs in the case of 
San Diego, Cal., where the records show a considerably larger 
proportion of west winds in the first half of the 12-year period 
than in the second half, and a closely corresponding larger 
proportion of north winds in the second half than in the first. 
I find there is a sort of reciprocity among the winds blowing 
in from the sea, for, as the percentage frequency decreases 
from one point it generally increases in one of the others in 
fairly relative proportion. A similar variation in frequency is 
apparent in the San Francisco, Cal., records, and I particu- 
larly noted in those for 1893-4 a great recession of west winds 
and increase of southwest; also, that during the whole of the 
12-year period there were considerable oscillations between 
west and southwest. In ail the Januarys and Decembers 
there are marked variations in the totals of west and south- 
west winds, while in all the other months their total frequen- 
cies are much more equal. 

Referring again to the total frequencies of sea winds for 
each year, for San Francisco, my computations prove a remark- 
able regularity, for, with the exception of 1893, the sea winds 
comprised from 61 to 65 per cent of the total winds blowing 
over this station, thus showing an average annual variation of 
only 4 per cent for the whole period. In 1893 the percentage 
of sea winds showed only 56 per cent, and this probably may 
be accounted for by errors of observation or some numerical 
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error. Iam not inclined to look upon it as by any means 


normal. 
The frequencies of sea winds for San Diego do not show 


such marked regularity as those of San Francisco, for their 
annual variation was from 61 to 76 per cent, the former repre- 
senting 1891 and the latter 1902. This, however, may be con- 
sidered as not an excessive variation. I mention these two 
stations, in particular, in support of the fact that the largest 
proportion of winds blowing from the sea is due to causes 
entirely independent of general high and low pressure; that 
such winds are material factors in determining the climate of 
coastal positions; and that, by reason of the results obtained 
numerically from actual observations of definite conditions, 
they prove the value of the method, which I can not help be- 
lieving to be far more practical and useful than the mathe- 
matical and dynamic theories with their voluminous calcula- 
tions intended to foretell and explain such atmospheric phe- 
nomena. Every natural law, when discovered, is found to be 
entirely simple, and to my mind it seems that close and faith- 
ful observation of the actual workings of nature should pro- 
duce more true scientific results than those sought for by the 
aid of trigonometric functions, the calculus and such like. 
These are, no doubt, valuable in the analysis of a law, its con- 
ditions and effects, after its discovery. 

Taking Galveston, Tex., as a representative station for the 
Gulf of Mexico, we find the winds blowing from the Gulf over 
this place very well defined and in quite large proportion; also, 
that there is very little variation of the totals of these winds 
during each corresponding month in the whole twelve years. 
The entire variation of totals for each year is from 66 per cent 
in 1901, to 71 per cent in 1904, a range of only 5 per cent dur- 
ing the whole period. Galveston being a station where 
winds with easterly components would be expected to pre- 
dominate, as a result of trade-wind effect, might not be con- 
sidered an altogether satisfactory place for the determination 
of those winds flowing in from the Gulf as a result of land 
and water contiguity; but it seems to me that the percentage 
of Gulf winds maintains great regularity of increase and de- 
crease at those seasons of the year when they would be actual 
results of such contiguity. Moreover, an analysis of true 
Gulf wind direction shows for the average year 10 per cent of 
direct east winds, 28 per cent southeast, 20 per cent south, and 
10 per cent southwest. The last two directions can hardly 
be considered as having direct connection with trade-wind 
effect. Furthermore, the maximum frequency of direct east 
wind occurs during September, October, and November; of 
the southeast, from March to October; of the south, from 
April to August, and of the southwest during June, July, and 
August. I believe we can draw the same deductions from the 
Galveston record of wind frequency, with relation to Gulf 
winds, as were drawn in the cases of San Francisco and San 
Diego. 

Turning now to the Atlantic coast, Savannah, Ga., was the 
most southern station selected. At this place, which shows 
only 26 per cent sea winds for the average year, there was a 
considerable variation of total annual sea winds during the 
12-year period. The lowest percentage was 17 in 1902, and 
the highest 34 in 1894, giving an average of 17 per cent. 

Savannah is somewhat unsatisfactory as a representative 
station, because there are some topographical features that might 
interfere with some of the sea winds, but this was the only 
southern coast station for which I possessed unbroken hourly 
records. From an analysis of the winds from each point it would 
appear that there is a gradual mean increase of southeast and 
south wind frequency from a minimum in January to a 
maximum in June, and thence a gradual recession from July 
to December, with a slight fluctuation in August and again in 
November. It was also found that the south winds predomi- 
nate on the average in each month except September and 








a 








412 MONTHLY WEATHER REVIEW. 


October, in which months southeast winds predominate, and 
November, when south and southeast winds are practically 
equal in frequency. The actual southeast and south sea winds 
for each month during the 12-year period are very variable, 
except in the months of May, June, and July, in which they 
show comparatively more regularity. 

New York, N. Y., receives sea winds from south and southeast, 
which, however, must be somewhat interfered with by reason 
of the irregularity of the coast. Southwest winds are frequent 
during some of the summer months, blowing in from the 
direction of upper New York Bay. They are, however, so 
irregular and intermittent that I have not looked upon them 
as really sea winds. New York is not a station where we 
may look for very definite evidence of the effect of land 
and water contiguity, still it is so to some extent. At this 
station the total sea winds for the average year constitute 
22 per cent, the variation being from 18 per cent in 1896 to 
28 per cent in 1891, giving a range of 10 per cent. 

New Haven, Conn., I believe to be a very fairly representa- 
tive east coast station, for it is well open to the extensive 
waters of Long Island Sound from east-southeast, thru south 
to west. The water area is uninterrupted fora space of about 
sixteen miles. Winds direct from the Atlantic Ocean are more 
or less interfered with by the land effect of Long Island, which, 
however, is only very moderately elevated above the water 
surface; but, the width of this land in the path of those winds 
direct from the Atlantic to New Haven, being 14 to 18 miles, 
must have a deterrent effect on winds passing over it from the 
ocean direct. This is evidenced by the frequent appearance 
of more or less cumulus clouds directly over the Long Island 
land area, and it seems to me that we, in New Haven, are 
practically dependent upon the water area of Long Island 
Sound for our sea wind. 

The average year shows a frequency of 6 per cent southeast, 
11 per cent south, and 18 per cent southwest winds, the total 
sea winds from these directions being 35 percent. This per- 
centage shows very small variation, the lowest value for the 
period being 32 per cent in 1899 and the highest 39 per cent 
in 1891, the range being only 7 per cent during the whole 
twelve years. The average of 35 per cent was exceeded slightly 
in 1891, 1895, 1896, 1901, and 1902, and not attained in 1892, 
1893, 1894, 1897, 1898, 1899, and 1900. Taking advantage of 
the local Weather Bureau records I made what I believe to be 
a very careful comparison between the range of air tempera- 
ture and the frequency of sea winds; but, again, I could find 
no reliable relation between general temperature means and 
percentage of these winds. This, in all probability, is because 
the air temperatures were taken at an elevation of about 118 
feet above the ground, and were, therefore, those of the air 
resulting from land and water interchange. More careful 
study and closer thermometrical observations near the surface 
of the land area at a few selected points, together with synop- 
tic temperature records of contiguous water might show clearer 
connections between sea winds and selected temperatures. 
This I hope to work out in a subsequent paper at a later date. 

I have so far been unable to find any records of the tempera- 
tures of the Long Island Sound waters near the surface. I 
have obtained records of deep water temperatures which 
Messrs. Landcraft Bros. kindly furnished, showing for the 
month of July in 1903, 1904, and 1905, 60° to 70°. These were 
taken at depths of five to six fathoms below the surface, and 
it is extremely doubtful if such temperatures would corres- 
pond with that of the water surface, which I think is the only 
datum that would be of any service in determining the rela- 
tion between the temperature of the water, that of the air in 
contact with it, and that in contact with the adjacent land area. 
Probably some such system may be arranged so that results 
can be obtained which would clearly define the information 
sought. 
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Taking the sea winds flowing into Boston, Mass., I found, 
for this place, conflicting conditions and considerable monthly 
variation and irregularity during the twelve years. The indi- 
vidual months show that from May to September, both inclu- 
sive, the greater percentage of sea winds is from due east and 
in all the other months (except April, in which east and north- 
east are comparatively equal), from the northeast. It seems 
to me that many of the true sea winds for Boston are obscured 
by those arising from other causes, and they seem to suffer 
deflection by reason of the complex coast line and probably 
by the influence of the large outer bay. I quite expected to 
find southeast winds showing themselves as seasonal sea winds 
as related to this bay, but on computing these I found the per- 
centage for the average year to be practically equal in each 
month, the variation being between 3.3 per cent in February, 
and 6.7 per cent in August, the remaining months showing a 
percentage between 4 and 5. For these reasons I did not in- 
clude southeast winds in my computations. The total sea 
winds for Boston, so far as I can ascertain from the records, 
amount to only 19 per cent in the average year, and they 
varied during the twelve years from 16 per cent in 1892 to 23 
per cent in 1898, the range being 7 per cent. Of the above 
total sea winds, 9 per cent were from the northeast and 10 
per cent from the east, the former varying from 4 per cent in 
January and December to 14 per cent in April and May, and 
the latter from 7 per cent in December to 27 per cent in May. 

The geographical position of Eastport, Me., renders this 
place liable to variability and fluctuation of sea-wind frequency. 
The coast line is much broken and the outlying insular 
land areas probably have their influence in modifying direc- 
tion. In my computations for Eastport I found that the south 
and southwest winds were those exhibiting the seasonal pro- 
gression and recession in frequency, and that these were 
practically the sea winds for this place. Observing that East- 
port should theoretically receive northeast, east, and south- 
east winds resulting from sea and land effect, I computed 
these directions separately. The northeast sea winds appear 
to flow inland down the coast from the Bay of Fundy mainly 
during those months when it is more or less frozen over, and 
seem to continue doing so until the latent heat of liquefaction 
vanishes and the water begins to absorb heat specifically. 
These winds appear almost twice as frequently from January 
to June (both inclusive) as they do during the other months, 
with the exception of November, in which month they about 
equal the figures from January to March. The east winds 
seem to blow pretty exactly with the same relative fre- 
quency as the northeast winds themselves, while those 
from the southeast appear pretty regular in frequency (but 
in very small percentage) thruout the whole average year. 
The south and southwest winds show considerable seasonal 
regularity in the average year, ranging from 15 per cent in 
January to 57 per cent in July, thence to 21 per cent in 
December. The total average percentage of these sea winds 
is 33.4, their variation being between 27 per cent in 1901 and 
39 per cent in 1895, a range of nearly 12 per cent during the 
whole period. If we include the winds from northeast, east, 
and southeast then the total percentage of sea winds for the 
average year reaches 54.1; but I believe the former percentage 
to be more correct. I believe that many of the recorded 
observations of winds blowing over Eastport are winds related 
to other causes than those producing true sea winds; yet 
there is, to my mind, quite enough observational evidence of 
the seasonal increase and decrease in frequency of winds from 
the water area to substantiate the existence of a fair percent- 
age of true, independent sea winds. 

The results of the computations of the frequency of winds 
flowing in from Lake Superior to Marquette, Mich., show 
some very interesting features, in which the ice-covered lake 
in winter, and ice-cold water of early spring seem to have 
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direct effect in influencing definite lake winds, which seem 
more marked during the period of the breaking up of the ice 
in April and May than in any other seasonal period of the 
year, excepting the month of August, in which a large per- 
centage would be expected by reason of the greater effect of 
solar radiation on the land area. An analysis of frequencies 
from the lake-wind points for the average year shows 12.6 
per cent north, 9 per cent northeast, and only 3.9 per cent 
east. Winds directly from the east do not seem to contribute 
much to the total of lake winds, which for the average year is 
25.5 per cent. The variation for the twelve years was between 
20 per cent in 1901 and 1902 and 33 per cent in 1892, giving 
the rather large range of 13 per cent. The minimum per- 
centage occurred in the last three years, 1900-1901-2. 

Chicago, Ill., appears to exhibit very definite lake winds 
which show very fair seasonal progression and recession 
during each year of the whole period, with the exception of 
1895 and 1896, in which years the total of lake-wind hours is 
much less than in the other years. The average year shows, 
from my computations, a total of 34.7 per cent lake winds. 
Here again I ventured a comparison between the winds and 
the mean pressures and temperatures, at Chicago, over the 
12-year period, but obtained no result that would lead me to 
believe otherwise than that the number of hours of frequency 
of lake winds, as recorded in the Monruty Weatuer Review, is 
not the result of general pressures and temperatures and that 
wind directions certainly are in very large proportion due 
entirely to local influence; and that, generally, they are quite 
separate from general circulatory effect, or that resulting from 
the passage of high and low areas over this point. This asser- 
tion, which applies to all such winds from water areas flowing 
unobstructed to the land, may seem to be a bold one, but it 
is the result of careful study and research into the recorded 
frequencies for the period under consideration. An analysis 
of the frequency of each wind for the average year for Chicago 
shows 17 per cent northeast, 7 per cent east, and 11 per cent 
southeast. The total lake winds for each year vary between 
27.6 per cent in 1896 and 39.7 per cent in 1892. The average 
total for the twelve years is 34.7 per cent and the range of 
variation 12 per cent. 

Cleveland, Ohio, is another lake station exhibiting good 
seasonable evidence of true lake winds. These amount to a 
total of 33.3 per cent for the average year, the variation being 
between 29 per cent in 1894 and 41 per cent in 1891, thus show- 
ing arange of 12 percent. Of the total 33.3 per cent lake 
winds for the average year, 10.6 per cent were from north- 
east, 9.6 per cent from the north, and 13.1 per cent from the 
northwest. 

Toronto is the only Canadian station the records of which 
seemed continuously reliable. My computations in this case are 
based on the reduction of observations to whole days,from which 
the percentages are calculated. I could see no other way, ow- 
ing to some irregularity in the recorded hourly frequencies as 
published in the Canadian Monthly Weather Review. 

The total lake winds for this place, for the average year, 
form 41.9 per cent. Of this total 13.1 per cent were east and 
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5.3 per cent southeast, both directions showing regular 
seasonal progression. The south wind, 10.9 per cent, and the 
southwest, 12.6 per cent, altho really lake winds do not show 
such seasonal regularity as do the east and southeast, and this 
particularly in the case of the southwest wind, the frequency 
of which is high in January, June, July, November, and De- 
cember, while the other months are fairly equal in frequency, 
about 9 per cent. This would indicate winter lake effects 
similar to those of Marquette. 

In order that this research should be as complete as possi- 
ble—so far as I could judge—I calculated the resultant direc- 
tion of the sea winds for each selected station, for each month 
of the average year. These results are given in Table 3, 
which shows, generally, how very closely the resultant direc- 
tion persists at nearly all these places, adding, I believe, 
further and strong proof of the existence of a large proportion 
of winds due to land and water contiguity. The great impor- 
tance of these, as affecting local climate surely deserves more 
careful consideration. Usually these winds are merely men- 
tioned meteorologically and dismissed with comparatively 
short notice, conveying the idea that they are unimportant. 


From a review of this paper the following may be deduced: 

(1) That winds from large water areas are much more fre- 
quent on the Pacific coast and on the east coast of the Gulf of 
Mexico than they are on the Atlantic coast or the Great Lakes. 

(2) That these winds have more persistent frequency than 
generally supposed. 

(3) That they areimportant factors in determining local 
climate. 

(4) That while they vary much in direction in individual 
months their annual frequency does not depart very far from 
the average. 

(5) That while they may be, to some extent, overcome by 
winds from other causes, yet their existence and importance 
can not be doubted, and that they are true results of land and 
water contiguity. 

Before commencing this research and during the time I 
have been engaged upon it, I have refrained from perusing 
any publication bearing upon the subject, as my desire was 
that it should be entirely independent ard unbiased. I have 
relied altogether upon the information contained in those 
tables, published in the Monruty Wearuer Review, which give 
records of the number of hours of wind frequency, and the 
whole of my computations are based on these. 

I do not venture explanation of theory or hypothesis rela- 
tive to the actual cause or causes of the winds blowing from 
large water areas, my endeavor being to make a statement, as 
clearly as possible, of actual occurrences, and I believe these 
to be stronger evidence of atmospheric phenomena than could 
be the case with theoretical or hypothetical reasoning. 





Notre.—During the short time in which I have obtained continuous 
tracings of wind direction, very near the coast line, I have noticed many 
definite changes in direction at, or near to, the times of the high and low 
water. I am making specific record of these and propose making the 
relation of change in some wind directions to tidal effect the subject of 
a paper at some future date. 


TABLE 3.—Resultant direction of sea winds for each month of average year, 1891-1902. 
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Lbs sues dabaessaatethsccacay Ce w. 13 n. s. 4 e, s. 18 e, s. 20 e. s. Aw e. 27 n s, 32 w n. 31 e, e 3h. n. 12 w. & 2 
MIE ssc cccccecs w. 178 2. && s. 2e s. l6e 8. 23 e, s. 13 w e. 21 n 8s. 31 w n. 2 e, e. 9n, n. 4 WwW. s. 30 e. 
bith tiueds sediactnanenedewed w. 205 w. 8n. s. Sle 8s, l5e 8. 25 c. s. 4w e. Bn s. 26 w n. 29 e, e. 140 n. 1 w. 8s. 38 e. 
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HEIGHT OF THE ATMOSPHERE DETERMINED FROM THE 
TIME OF DISAPPEARANCE OF BLUE COLOR OF 
THE SEY AFTER SUNSET. 


By T. J. J. See. [Reprinted from Nature, October 1, 1903, p. 526.) 


The extreme height of our atmosphere has been determined 
heretofore from the observation of meteors, which begin to 
glow when the friction becomes sufficiently intense to vaporize 
the materials of which they are composed. This method is 
very satisfactory from most points of view, and will perhaps 
continue to be used by astronomers. Nevertheless, I think it 
worth while to direct attention to another method, which is 
more simple, and which, I believe, will be found equally 
accurate. It consists in observing with the naked eye the 
gradual disappearance of the blue color of the sky as darkness 
comes on. It is surprising how accurate a person of good 
sight can make this observation when the atmosphere is per- 
fectly clear. The time of sunset should be noted, and the time 
of the last sensible blue of the sky. With the data in the Nauti- 
cal Almanac a simple computation by spherical trigonometry 
gives the depression of the sun at the instant the blue fades 
out into black, and we at once calculate the height of the illu- 
minated particles overhead. The following are the results of 
some observations taken by the writer at Annapolis, Md.: 


1903. Height. Remarks. 
August 10...... 125 miles... .. ....| A trace of blue remaining. 
August 21.......... 190 miles..............| Blue just vanishing. 
August 22..........| 1383 miles...... .«ss..| Sky just black, 
August 23..... 135 miles .............| Blue has disappeared. 
August 24 132 miles....... Blue vanishing. 


Average 131 miles. 


The uncertainty of this value will probably be between five 
and ten miles. 

‘The instant the blue disappears from the sky is a little 
indefinite, owing to the gradual thinning out of particles in 
the upper air sufficiently dense to reflect blue light which can 
be seen by the eye against a black night sky, but I have 
not found this indefiniteness so great as might be expected. 
It does not seem to lead to greater uncertainty in the 
height of the atmosphere than the method depending on 
meteors. © * * 

According to Lord Rayleigh’s theory the blue color of the 
sky is due to reflection of sunlight from minute particles of 
oxygen and nitrogen in the upper layers of our atmosphere. 
This theory receives its most striking confirmation from the 
long duration of the blue color after sunset, showing the 
great height of the particles which scatter the blue light. 
There can, I think, be very little doubt that our atmosphere 
extends to a height of about 130 miles. 


The editor is pleased to be able to add that Professor See 
promises to communicate to the readers of the Review, in the 
early future, the observations and the formulae on which the 
preceding article is based, so that other observers may be 
induced to make similar observations. From many observa- 
tions, made in very different portions of the earth, a general 
result may be obtained that will be of considerable importance 
to meteorology.—C. A. 


PILOT BALLOONS AND THE UPPER WINDS. 


By F. O, Hits. Dated Torrington, Conn., September 22, 1906. 


At a church festival held September 21 in this place, a 
paper balloon was sent up [at about 8 p. m.}. It rose appar- 
ently to the height of a mile, going straight up, veering a 
very little toward the south. When it had reached its highest 
point, or nearly so, it started to move directly westward, and 
in a few minutes was out of sight. There was not a cloud in 
sight, and the sky remained cloudless until 10 p.m. But early 
next morning (September 22) the wind was blowing strong 
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from the east, and by 8 a. m. it was raining quite hard. 
Evidently that balloon was in the path of this storm, altho 
there was no sign of a storm when it was sent up. 


By reference to the morning map of Friday, September 
21, it is seen that at that time westerly winds prevailed over 
Connecticut, as a part of the circulation around a low that 
was central east of Cape Cod. During the rest of that day, 
while this low disappeared, another one developed over the 
Lake region, so that on the morning of Saturday, the 22d, 
southeast winds prevailed along the coast from New Jersey 
to Maine. Of course in the interval between these two maps, 
during the shift of the winds from northwest to southeast, there 
must have been a period of calm, during which the balloon 
happened to be sent up. We doubt whether it could have 
gone as high as one mile, but it is certainly interesting to find 
that the easterly wind had begun at some high altitude, and 
that the influence of the low in the Lake region was felt high 
above us before it was felt at the surface of the ground. Of 
course observations of the motions of clouds would tell us 
something of the motions of the upper air; but clouds form 
principally in ascending air, and a cloudless blue sky is an 
almost infallible indication of the general presence of descend- 
ing air. We may, therefore, conclude that, in the present 
case, a slowly descending easterly wind prevailed high above 
the calm air of Torrington during the evening of September 
21; of course by the time that this air had attained the cloudy 
area around the low pressure it had become an ascending 
wind, and was itself cloudy and rainy. Inasmuch as manned 
balloons and sounding balloons can only rarely be sent up, 
while the small hot-air and the toy balloons are very common, 
it would be well for observers to record every case that comes 
to their attention similar to this observation at Torrington. 
Of course it is known that, as a general rule, when the sun 
warms up the lower air in the morning and it ascends, the 
upper air descends, bringing with it the wind of the upper 
regions; so that all day long the wind at the earth’s surface 
has a close connection with that prevailing thruout the whole 
region thru which the vertical exchange takes place; but when 
the lower winds cease at nighttime, and no vertical exchange 
takes place, then the upper winds are quite unknown to us, 
except by the observation of balloons and clouds. In general, 
whenever calm prevails near the ground it is particularly 
desirable to know the drift of the upper air, as shown by the 
balloon.—Ebiror. 


PROFESSOR ADOLF ERMAN.' 


By WILHELM ERMAN, 





[Translated from Berliner National-Zeitung, July 14, 1877. | 
Prof. Adolf Erman was called away on the 12th of this 


‘In the Astronomische Nachrichten for 1868, pp. 369-378, there was 
published a mathematical paper by Prof. Adolf Erman, on the general 
circulation of the atmosphere, that is but little known to modern me- 
teorologists. Its train of thought is so exactly parallel to that of the 
papers published by Ferrel in 1858-60 that I have always supposed it to 
have been suggested by reading either the original memoir of Ferrel or 
possibly some short abstract. Erman has been most widely known for 
his work in terrestrial magnetism, but he was first known in early life 
by reason of his exploration of the meteorological and magnetic phe- 
nomena in Russia and Siberia. This mathematical paper of 1868 reveals 
him, however, as an expert mathematician, applying his knowledge to 
the most difficult problem of meteorology. In order that we may do 
justice to the history of the development of meteorology, we take pleas- 
ure in preserving the memory of one about whose personal life but little 
seems to be known by publishing a translation of a biographical note, 
written by his son Wilhelm, which appeared in the Berlin National Zei- 
tung on the 14th of July, 1877. Dr. Wilhelm Erman is now Director of 
the Royal and University Library at Breslau. He states that his father 
lectured on the subject of the earth’s atmosphere in his university lec- 
tures at Berlin, from the year 1832 onward. Possibly the article in the 
Astronomische Nachrichten was included among these lectures, and we 
hope at some time to publish it in full in a second volume of translations 
bearing on the mechanics of the earth's atmosphere.—C. A. 
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month (July, 1877). His decease will not be without interest 
to the members of those circles which knew him while yet in 
his full vigor as student and citizen. Erman sprang from a 
Swiss-German family, resident successively in Schaffhausen, 
Miulhausen (Elsass), and Geneva. During the brief period 
when the family resided in the latter place one branch ex- 
changed its original name of Ermanndinger for the corre- 
sponding Gallic form of Erman. Thus it came about that 
after the Ermans removal to Berlin during the past century 
the family identified itself with the French colony of this 
city. 

Erman’s grandfather, Jean Pierre, was the first of the family 
to receive an academic education. Until his death at an ad- 
vanced age, in 1814, he led a life marked by success in many 
lines of activity, being a popular preacher, the director of the 
French gymnasium, which he brought to a new degree of suc- 
cess, a member of the academy, and state historiographer to 
Prussia. 

His son Paul Erman (1764-1851) was also originally des- 
tined for the pulpit, but in his riper years transferred his at- 
tention to the natural sciences, in obedience to his own strong 
personal inclination. Altho Paul never attended a university, 
yet he was so successful both as investigator and as teacher at 
the war college, that upon the occasion of the founding of the 
University of Berlin, in 1809, he was tendered the regular 
chair in physics there. Almost up to the day of his death, at 
the age of 86, he was among the most inspiring of the teache 
ers at the new university. He was elected a member of the 
academy in 1806, and was its secretary for over thirty years. 
Paul Erman made for himself a permanent place in the his- 
tory of his chosen science thru his many valuable contribu- 
tions to its advancement as well as by his zealous warfare 
against the errors of the School of Natural Philosophers, altho 
it was not, as he exprest it, given to him to draw any of the 
great prizes in physics which fell to the lot of some of his 
more favored contemporaries. 

Adolf, the only son of Paul Erman, was born the 12th of 
May, 1806; was educated according to the family traditions, 
attending first the University of Berlin and later Konigsberg. 
The young man received a careful training, especially at the 
latter university, where he studied under his future father-in- 
law, Bessel, thus acquiring those powers by means of which 
he was able to reach out into every branch of natural science 
during his long, active life, materially aiding in the advance- 
ment of each of them. 

When scarcely 22 years of age his preparation enabled him 
to successfully undertake a journey around the world for the 
purpose of securing reliable data for studying the phenomena 
of terrestrial magnetism. The careful observations made by 
him during the three years of this journey form the founda- 
tions of the classic theory formulated by Gauss and Weber. 
With undiminished zeal Erman continued his work along this 
line during his lifetime, altho busied with numberless other 
problems aswell. Hislast great work, “ Foundations of Gauss’ 
Theory and Phenomena of Terrestrial Magnetism in 1829,” 
undertaken in 1874 at the command of the Imperial Admiralty, 
and carried out in cooperation with his student, H. Petersen 
of Kiel, was devoted to this subject. So far as his ill health 
permitted, similar works occupied all the last years of his life, 
and their continuation is now wholly in the hands of his 
faithful colaborer, Petersen. 

Space does not permit us here to consider in detail the great 
activity of his life, especially since he was occupied with 
problems in nearly every field of science. The many-sided 
character of his works, too scattered as they are according to 
modern ideals, is to be explained by the manifold inspirations 
offered his receptive nature by his trip around the world, and 
by the many still incomplete publications on the extraordinarily 
rich collections he made during those years. One should 
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remember also that a portion of that journey lay thru regions 
in northern Asia which had never before been visited by a 
scientific explorer, and that his return trip on the Russian 
corvette Avrotkoi brought him to Sitka, California, Tahiti, and 
Rio at a period when even the last-named place lay infinitely 
farther from the usual routes of travel than it does to-day 
(1877). 

If it be true that this many-sidedness, which enabled him 
to write works in astronomy, geology, and chemistry worthy 
of a specialist, also hindered him from producing an epoch- 
making work in his chosen specialty, yet the same characteristics 
preserved in him for many years a freshness and a recep- 
tivity of spirit which most specialists lose early, and won for 
him even during his lifetime high and deserved praise from 
nonprejudiced persons. Thus when, in 1840, Erman received 
the highest distinction in the gift of the Royal Geographical 
Society of London, its president, Sir Roderick Murchison, 
who was certainly a born critic, did not hesitate to acknowl- 
edge him to be, next after Humboldt, the greatest living 
geographical explorer. 

There may be a double reason why Erman never received, 
even in his native country, that recognition which was un- 
doubtedly due to his abilities. In the first place his activity 
as a teacher in the University of Berlin, where he was privat- 
docent from 1832, and extraordinary professor from 1834, 
never reached a large circle of students. This arose from a 
cause that surely does him no discredit. Erman scorned to 
present in his lectures the hundred-times repeated wisdom 
of the text-book, even in a modified form. He frequently 
exprest the opinion that such knowledge were much better 
obtained from some good text-book than thru university 
lectures. His lectures presented the results of his own ex- 
plorations and original studies, at the same time assuming his 
hearers to possess already such training and experience as are 
not usual among students. Naturally the usual attendance at 
his lectures was very small, yet the few who followed him 
received thru him rich inspiration, and were sure of his per- 
sonal help in every way. 

The second ground for his nonrecognition is one which 
should not have any influence under normal political condi- 
tions, but which often wielded a decided influence even in the 
Fatherland during epochs which are, fortunately, now behind 
us. Contrary to the traditions of his family, Erman had 
already cast his lot with the Opposition in the early forties. 
With the growth of his conviction that there was no hope for 
any bona fide concessions to the wishes of the German Consti- 
tutionalists, at least on the part of the Government of Fried- 
erich Wilhelm IV, he became more and more outspoken in his 
adherence to a purely democratic and republican form of 
government. However idealistic may have been the reasons 
which drove him to this view, yet considering the bitter polit- 
ical strife which has arisen since 1848, one can scarcely blame 
his victorious opponents if their retaliation pursued the zeal- 
ous and thoroly unselfish, tho perhaps indiscreet, man into a 
field that should be entirely divorced from politics. 

The glorious success of the Prussian—German policy of the 
decade 1867-1877, and the but recently revealed aims of the 
present ruler and his great statesmen have exerted a mollify- 
ing influence upon the views of Erman and of many of his 
cothinkers. When he was in a small circle of trusted friends 
he did not hesitate to express his delight at the reconstruc- 
tions effected in late years; but he could with difficulty bring 
himself to confess the same to his old opponents. Even the 
slightest suspicion of weakness in character was so distasteful 
to him that since 1866 he had preferred to withdraw entirely 
from the public life which up to that time he had followed 
with so much zest and had even borne some part in. In 
earlier years especially he never refused his aid wherever 
there was a serious endeavor to raise the standard of the pub- 
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lic intelligence, as e. g., thru the courses for workingmen; but 
here also he insisted upon thoroness and genuineness on the 
part of the teachers. No one thing was more odious in his 
eyes than that popularization of science which is based upon 
mere appearance of scholarship. 

The severe illness which first attacked him in 1867 was an 
important factor in determining the decrease of his activities 
during recent years. With a slow but not uncertain step it 
brought about the dissolution of the once tireless mind and 
body which in earlier years had delighted in activity. Early 
on the morning of July 12, 1877 a gentle and painless death 
freed this able man from his sufferings, and bore him from the 
midst of his large circle of friends, admirers, and relatives. 


EXPLANATION OF THE TABLE OF EXCESSIVE PRE- 
CIPITATION. 


The Revrew publishes each month, in Table IV, a statement 
of the accumulated precipitation during storms of certain 
intensities. The actual fall during periods of five minutes, 
ten minutes, etc., is given, in the right hand columns of this 
table, for each five minute interval up to 50 minutes, inclusive. 
When the excessive rate is continuous for more than 50 min- 
utes the accumulated precipitation for such longer periods 
is printed in the following line or lines, and the actual dura- 
tion of the given amount is found by adding to the figures 
printed at the top of the column an additional 50 minutes for 
each additional line employed. The times of beginning and 
ending given in columns 5 and 6 of this table will show, in 
such cases, that the total period is a continuous period and 
that the depths given are the accumulated depths from the 
beginning of the excessive rate of fall. In the Review for 
December, 1905, for example, on page 566, the excessive rate 
at Atlanta on the 2d was continuous from 6:46 p. m. to 9:13 
p.m., and the depth of 1.35 inch given in the 5-minute column 
is not for 5 minutes, but for 55 minutes, and the depth of 2.20 
in the 20-minute column of the line below is for the total 
period of 120 minutes. The case is similar for Jupiter on the 
same page. The storm of the 2d at New Orleans, La., is 
recorded on two horizontal lines, but the times are not con- 
tinuous, and the amounts given on the second line correspond 
to the times printed at the top of the columns. 

The above explanation is prompted by the fact that some 
confusion has resulted from a too literal interpretation of the 
explanatory heading of these right-hand columns.—F. O. S. 


THE ATMOSPHERE AND THE SOIL. 


The Department of Agriculture, thru its various bureaus, 
seeks to investigate every condition that can in any way affect 
the growthof the plant and the character, quality, or quantity of 
the resultant crop. We quote the following paragraphs from 
an address by Milton Whitney, Chief of the Bureau of Soils, 
published as Farmers’ Bulletin No. 257, on “ Soil Fertility ”. 
The greater part of the paper is given up to the question of 
manures and fertilizers, but the following paragraphs relate 
to atmospheric influences. 

Plants must breathe. 


Of course we all understand that the breathing of the plant is mainly 
thru its leaves; but the soil also may be a very important factor in the 
breathing of plants, as it is necessary to have a supply of oxygen around 
the roots. Physiologists differ as to the office the roots have in regard 
to the absorption of oxygen. Whether it is a true breathing—the 
taking of oxygen for the plant economy thru the roots as thru the leaves— 
has never been decided; but it is unquestionably a fact that roots of 
cultivated plants require oxygen around them for their healthy growth. 
We know perfectly well that cultivation of the soil is important or nec- 
essary for the best development of many crops, and we say that this is 
in order to introduce oxygen and make possible the introduction of more 
water into the soil. 

The investigations of the Bureau of Soils seem to indicate that the 
actual supply of oxygen to the roots may not be the only or even the 
most important function of cultivation. It seems necessary not only to 
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introduce air into the soil, but, by stirring the soil, to permit the escape 
of noxious gases that are perhaps given off by the plants themselves, or 
produced by bacterial action on the remains or excreta of plants. Ina 
crowded room a person begins to feel drowsy, languid, and his head 
begins to ache. We speak of these sensations, usually, as due to de- 
ficient ventilation, too little oxygen, the oxygen having been partly used 
up, and to an accumulation of carbonic-acid gas; but physiologists now 
believe that this is not the true explanation, but that the person suffers 
because there are gaseous emanations from the lungs that are deleteri- 
ous to human beings. The plant is exceedingly sensitive to gases. On 
the streets of Washington one of the principal causes of the death of 
trees is leaks in gas pipes; every year hundreds and perhaps thousands 
of trees have to be removed, and the usual cause is a leaking gas pipe. 
The amount of gas is so small that it can not be detected by the odor, 
but the influence of the gas on the roots is so pronounced that the tree 
suffers and islikely to die. It seems probable that the ventilation of the 
soil is necessary not only to allow air to enter, but to allow gases formed 
in the soil to escape. 

Furthermore, air must enter not only for the use of the root itself, 
but also to oxidize the organic matters given off by the plants—to pre- 
serve the proper sanitary conditions in the soil—as I shall explain later. 
Ventilation to remove noxious gases might increase the yield without 
affecting the fertility. Ventilation for the purpose of oxidizing organic 
matter might affect fertility itself. 


THE CLASSIFICATION OF CLIMATES. 


We call the attention of our readers to a most instructive 
series of articles by Prof. R. DeC. Ward, on “The classifica- 
tion of climates’, published in the Bulletin of the American 
Geographical Society, for July and August, 1906. After 
explaining in detail the many classifications that have been 
suggested by various students, Professor Ward concludes as 
follows: 


The broad classification of climates into the three general groups of 
marine, continental, and mountain, with the subordinate divisions of 
desert, littoral, and monsoon, is convenient for purposes of summarizing 
the interaction of the climatic elements under the controls of land, 
water, and altitude. But in any detailed study some scheme of classi- 
fication is needed in which similar climates in different parts of the world 
are grouped together, and in which their geographic distribution receives 
particular consideration. It is obvious from the preceding paragraphs 
that an almost infinite number of classifications might be proposed; for 
we may take as the basis of subdivision either the special conditions of 
one climatic element, as, for example, the same mean annual tempera- 
ture, or mean annual range of temperature, or the same rainfall, or 
rainy seasons, or humidity, and so on; or, again, similar conditions of 
the combination of two or more elements of climate may be made the 
basis of classification; or we may take a botanical or a zoological basis. 
Of the classifications which have been proposed, special reference is here 
made to those of Supan, Képpen, and Hult. That of Supan, taken as a 
whole, gives a rational, simple, and satisfactory scheme of grouping, 
whose frequent use in climatic descriptions would tend toward system, 
simplicity, and facility of comparison. It emphasizes the essentials of 
each climate, and serves to impress these essentials upon the mind by 
means of the compact, well-considered verbal summary which is given 
in the case of each province described. Obviously, no classification of 
climates which is at all complete can approach the simplicity of the 
ordinary classification of the zones. 

Koéppen’s admirable scheme of subdividing climates from the botanical 
point of view is distinctly rather for the use of students of plant geogra- 
phy than of general climatology. The present limits of the different 
climates in Képpen’s map will doubtless need to be changed in several 
cases, as more detailed botanical studies throw further light on the 
geographical distribution of different plants, and no rigid delimitation 
of plant zones is ever satisfactory to everyone. But KOppen’s classifica- 
tion has the great merit of recognizing the existing differences of climate 
between east and west coasts, and between coasts and interiors. The 
coordination of districts of vegetation and of climate, which this scheme 
so strikingly emphasizes, is a noteworthy fact in climatology. 

Hult’s classification is far too detailed, if all the smaller provinces are 
taken into account; but if only the larger kingdoms are considered, as in 
Plate II [not reproduced], the scheme is useful. It, however, possesses 
no advantages over that of Supan, which takes account of more typical 
characteristics of climate. Ravenstein’s hygrothermal types rest upon 
unsatisfactory data, and regions of very different climatic conditions 
are grouped together because they happen to have the same mean 
annual temperature and relative humidity. 


THE WEST INDIAN HURRICANES OF SEPTEMBER, 1906. 
By E. B. Garriott, Professor of Meteorology. 

Tropical storm development was exceptionally active in Ameri- 

can waters during September, 1906. In seeking the causes of 
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this activity we find an apparent contributory condition in the 
distribution of atmospheric pressure over the region of observa- 
tion. Inthe West Indies and adjacent waters barometric pres- 
sure was unusually low, while in the more northern latitudes 
of the Atlantic, and more especially from the Azores over the 
British Isles, the barometer averaged above normal, and after 
the 17th wasremarkably high. This arrangement of air pres- 
sure overlying the Atlantic naturally produced an unusually 
strong flow of air from the more northern latitudes toward 
the Tropics, and in this accelerated movement of air currents 
is found a recognized associated cause of tropical storm de- 
velopment. In fact a distortion or reversal of the usual order 
of barometric distribution invariably produces weather of ab- 
normal types over considerable areas. A notable instance of 
this kind was presented during the winter of 1904-5 when 
general and excessive rains occurred thruout New Mexico, 
Arizona, and southern California. As stated by the Chief of 
the Weather Bureau at the time' the cause of the heavy rains 
in the southwest was not local, but was associated with gen- 
eral abnormal atmospheric conditions over the United States 
that were in turn associated with abnormal conditions that 
obtained over a large part of the Northern Hemisphere. He 
stated that the association between low barometric pressure 
and excessive rains in the southwest and high barometric pres- 
sure and unusual cold in the north and east had been estab- 
lished, and that during winters of excessive cold in northern 
and eastern districts of the United States the winters had been 
unusually wet from western Texas to southern California. 
During September, 1906, the stormy weather in the West In- 
dian region attended a distribution of barometric pressure 
over the Atlantic Ocean similar to that observed over the 
North American Continent during the winter storm period of 
1904-5 in the southwestern portion of the United States. 
Numerous examples of this observed association of apparent 
barometric causes with weather effects can be cited. Those 
referred to, however, will answer the present purpose of in- 
viting attention to an arrangement of atmospheric pressure 
that figures prominently during certain phases of abnormal 
American weather. 

Chart IX shows the paths of the three hurricanes of Sep- 
tember, 1906, here discust, over the West Indies and adjacent 
waters. 

THE WEST INDIAN STORM OF AUGUST 31—SEPTEMBER 15, 1906. 


The approximate path of the center of this storm has been 
traced from a position east of Barbados, W. I., on August 31, 
to the region north of the British Isles, on September 15. 
Seven days were occupied by the storm in advancing from 
the ocean east of Barbados northwestward to the northern 
Bahamas, and two days, the 6th and 7th, in making a recurve 
over the Bahamas. Moving thence northeastward the center 
past west and north of Bermuda by the morning of the 9th 
and reached the region of the Banks of Newfoundland by the 
10th. The subsequent path of the storm was north of the 
region from which observations have been received. As the 
barometer over the British Isles began to fall on the 1ith and 
continued to fall rapidly until the 15th, when the center of a 
well-marked and energetic depression past north of Scotland 
on an easterly course, it may be assumed that this disturbance 
was identical with the one that moved north of east from the 
Banks of Newfoundland during the 11th. 

During September 1 and 2 the vortex of the storm pur- 
sued a course over the ocean east of and near the Lesser 
Antilles, and by the morning of the 3d had past north of 
Porto Rico. No reports have been received from vessels that 
encountered the storm on these dates. The following, from 
islands of the Leeward group, indicate measures of protection 
that were taken on advices telegraphed from Washington. 
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FFMr. D. Hope Ross, official in charge of the Weather Bureau 
office at Basseterre, St. Kitts, W. L., reports: 

The morning of the Ist the barometer, which had been steadily falling 
since 9:30 the previous night, read 29.76 at 6a.m. It rose slightly, to 
29.77 at time of observation, and then fell steadily until 5 p. m. to 29.64, 
the lowest point reached, after which it rose slowly. The wind steadily 
decreased from midnight of August 31, and at 12:30 p. m. of September 
1 the velocity was less than 3 miles an hour. Shortly after it increased 
slowly, shifted from north-northeast and north to southwest and south- 
southwest. It blew steadily from that quarter with increasing force, and 
reached a maximum velocity of 60 miles at 3:35 to 3:40 a. m., of the 2d, 
with an extreme velocity for one minute of 70 miles per hour at 3:36 
a.m. Rainfalls were heavy, and varied from about 6 to 13 inches at 
different points on the island. The telegram of advice received the 
morning of the Ist was issued as a precautionary warning. This was 
done especially by telephone, to Government offices and other centers 
in town, and to outlying districts, and all possible information was given 
to callers at the office. Comparatively little damage was done by the 
storm. Owing to the prostration of telephone lines communication to 
outlying points on the island was temporarily cut off; many trees were 
uprooted, and a few small houses were blown down; but everyone being 
prepared there appears to have been no further damage. 

The following letter, dated September 4, from Mr. Christo- 
pher H. Payne, American Consul at St. Thomas, W. L, indi- 
cates the character of the disturbance during its passage over 
the region of the Virgin Islands: 

Your cablegram of September 1, 1906, received, for which I beg of you 
to accept my sincere thanks; also the business people of this place, as 
your timely warning has saved millions to shipping in this harbor. I 
sincerely hope that you will find it a pleasure in advising me of all future 
disturbances during this dreaded season. I beg to assure you this office 
is at your command at all times in whatever way we can serve you in 
your great work. 

The Weather Bureau observer at San Juan, P. R., reports: 

The storm apparently followed the course forecast in the message 
received September 1. All vessels were advised to remain in port; 
the advices were heeded and no material damage has been reported. 
Vieques is the reporting station nearest to the path of the storm; no 
material damage was caused on that island altho 8.48 inches of rain 
fell on the 4th. The maximum wind velocity at San Juan was 35 miles 
an hour from the west on the 3d. 

During the 4th and 5th the center of disturbance moved 
northwestward toward the northern Bahamas, passing north 
of Turks Island on the 4th. During the 6th and 7th it gradu- 
ally recurved east of the northern Bahamas and was severely 
felt by vessels navigating that region. At 3 a. m., September 
7, the three-masted schooner John Rose, John Douglas, master, 
in latitude north 28° 37’, longitude west 77° 4’, had a ba- 
rometer reading of 29.01. This vessel was coal-laden for Key 
West, and was held before the wind on a southwest course and 
crost the path of the storm ahead of the center. The shift 
of the wind encountered was from northeast back to north 
and northwest, but there were no cross seas until after the 
center had past. By the morning of the 8th the storm had 
completed its recurve to the northeastward. On the morning 
of that day Bermuda, and Lloyds, London, were cabled that 
a tropical disturbance was approaching Bermuda from the 
southwest. By the morning of the 9th the center had past 
west and north of Bermuda and the reading of the barometer 
at Hamilton was 29.18 inches. The storm was exceptionally 
severe in the trans-Atlantic steamer tracks on the 10th and 
llth. The experience of the North German Lloyd steamship 
Koenigin Luise indicates the intensity of the storm in the re- 
gion of the Grand Banks. This steamship encountered the 
hurricane Septemer 10 in latitude north 39°, longitude west 
55°, and at 8 p. m. the barometer read 28.06 inches. The 
vessel was unable to resume full speed until 5 a. m. of the 11th, 
fourteen hours after the storm began. The subsequent course 
and character of this storm will doubtless be determined by 
vessel reports that are not now available. 

THE ATLANTIC COAST STORM OF SEPTEMBER 17. 

Unsettled weather conditions over the West Indies followed 

the passage of the storm of August 31-September 11 over the 
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Western Atlantic,and on the 12th there was evidence of a 
slight depression near Porto Rico. From this position it 
moved to the neighborhood of the Windward Channel by the 
13th, where there were indications of its presence on the 14th, 
after which it appeared to pass northward over the ocean. 
During the 16th falling barometer and increasing northerly 
winds along the south Atlantic coast showed the presence of 
a barometric disturbance off that coast, but an absence of re- 
ports from the great ocean area rendered it impossible to 
locate the center of the disturbance or to determine its future 
course. On the morning of the 17th its close approach to the 
Carolina coast was shown, and by 1 p. m. it had reached the 
coast line north of Charleston, where the barometer at that 
hour read 29.44 inches and the wind had reached a velocity 
of 46 miles an hour from the west. At Wilmington the maxi- 
mum velocity had been 52 miles an hour from the northeast. 
After crossing the coast line the storm lost strength rapidly, 
and during its subsequent course to the lower Ohio Valley and 
thence northeastward its energy was expended in heavy rains. 
Damage on land by wind was of a minor character, and no 
serious injury to property has been reported. The damage to 
shipping along the coast between Charleston and Wilmington 
was, however, considerable, and crops were destroyed near 
Georgetown where the storm moved inland. West Indian sta- 
tions in the indicated line of its advance were notified on the 
12th and 13th of the character of the slight barometric de- 
pression from which this storm sprang. During the succeed- 
ing two days its presence off our southern coasts was but 
faintly indicated by land observations. On the 15th advices 
were issued that there was evidence of a disturbance between 
the Carolina coast and Bermuda that was apparently moving 
northward. The storm that struck the South Carolina coast 
was a small tornado-like development in the southern end, or 
tail, of the disturbance referred to, and its origin and course 
was a product of oceanic atmospheric conditions that were not 
shown by land observations. 

The observer of the Weather Bureau at Charleston, S. C., 
reports as follows regarding this storm: 

On the day preceding the storm no unusual phenomena were observed 
at this station. The barometer began to fall at 11 p. m., of the 16th, 
and fell steadily until it reached a minimum of 29.44 inches at 1 p. m. 
of the 17th, after which it rose rapidly. Light to moderate northerly 
winds continued during the 16th, shifted to northwest at 5 a. m., 17th, 
and backed to south at 5 p. m., from which quarter it continued until 
midnight. From 11a. m. to 9 p. m. it blew a moderate and at times a 
fresh gale, the highest velocity, 48 miles an hour, occurring at 3:30 p. m. 
By midnight it had diminished to 22 miles an hour. 

The damage to buildings in Charleston was small, not exceeding $1000, 
and was confined principally to small buildings. At Georgetown, 8. C., 
a small town 60 miles northeast from Charleston, the damage was esti- 
mated at $15,000. The winds being offshore during the storm, the storm 
tide did not exceed the normal high tide more than one and a half feet, 
and consequently no damage resulted from high water in exposed por- 
tions of the city. 

THE CARIBBEAN SEA STORM OF SEPTEMBER 23—27, 1906. 

This was the severest disturbance that has visited the Gulf 
coast since the occurrence, on September 8, 1900, of the storm 
that devastated Galveston. That storm advanced from the 
eastern Caribbean Sea to the Texas coast during September 
1 to 8, 1900. The September, 1906, storm was first definitely 
located over the western portion of the Caribbean Sea on the 
22d and crossed the Gulf coast line west of Mobile the morn- 
ing of the 27th. After leaving the Yucatan Channel, on the 
24th, the storm moved almost due northward over the Gulf 
of Mexico. During this period there was an almost equal 
chance for the center to swing to the northeastward over the 
Florida Peninsula and thence along the Atlantic coast, or to 
the northwestward to the Texas coast. Daily advices and 
warnings based upon careful calculations announced, how- 
ever, that its course would probably be northward toward the 
central Gulf coast, and beginning on the 23d Gulf shipping 
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was advised to remain in port. When a storm of this type is 
hundreds of miles from reporting coast stations it is apparent 
that its intensity and exact course can not be accurately deter- 
mined. The warnings issued during the four days of its pro- 
gress over the Gulf were based upon an assumption that the 
disturbance possest in full degree the intensity that usually 
characterizes storms that advance from the Caribbean Sea 
over the Gulf of Mexico; and day by day the statement was 
clearly made that conditions dangerous to shipping would 
exist over the central and east Gulf. So far as known the 
warnings were heeded, and vessels did not venture into the 
threatened district. It is a fact, indeed, that of the millions 
of dollars of damage an infinitesimal portion was done to 
shipping in the open Gulf. The monetary value of vessels 
and cargoes thus protected, and the number of human lives 
safeguarded, can not now be calculated. Adequate protection 
could not have been made against damage and destruction by 
banked up water from the Gulf that swept over harbors, bays, 
inlets, and low-lying coasts, and from washouts due to tor- 
rential rains that attend storms of this character. The center 
of the storm crost the coast line near and west of Mobile at 
about 8 a. m., seventy-fifth meridian time, of the 27th. East 
of the point where the center crost the coast an onshore 
southerly gale combined with the wave from the Gulf to drag 
vessels from their anchorage, and caused water damage to 
shore property that was not experienced west of the storm's 
path, where northerly offshore winds prevailed during the 
period of the storm’s greatest intensity. After the 27th the 
strength of the storm diminished rapidly, and during its subse- 
quent course northward over the lower and middle Mississippi 
Valley heavy rains fell within its area. 

The following are accounts by observers of the Weather 
Bureau and newspapers of storm action and losses at and near 
their respective cities: 

Tampa, Fla. 

The Weather Bureau followed the disturbance from its inception to 
its destructive violence at Mobile and Pensacola, and many congratula- 
tions have been received on its good work in keeping so closely in touch 
with the progress and development of the storm. The first information 
regarding the storm was received at 11:45 a. m., September 23, when 
the disturbance was near Grand Cayman and moving toward the Yucatan 
Channel. At this station the approach and passage of the storm over 
the Gulf was shown by violent squalls of wind, rapidly moving clouds, 
and abnormally high tides.—Jno. S. Hazen, Local Forecaster. 

The Tampa Tribune, of September 30, 1906, comments 
editorially on the storm as follows: 

The great storm in the Gulf has given an excellent demonstration of 
the effectiveness, accuracy, and practical utility of the Government 
weather forecasts. It was on last Sunday that the Weather Bureau 
office in Tampa flew its warnings of the approach of a great tropical 
storm which was then appearing in the region of the Yucatan Channel. 
From that time on the Bureau sent daily and urgent warnings of the 
progress of the disturbance. As the storm came within the area of a 
more intimate observation, its character, severity, and direction were 
more closely reported. The second day before it struck the coast, 
special warnings were sent to Gulf ports for the guidance of shipping, 
with the most urgent advice that vessels remain in port till after the 
disturbance. It is already known that many vessels heeded this warn- 
ing and were without doubt saved because of it. * * * That the storm 
would strike the middle Gulf coast with great fury was the notification 
given two days before it struck. That the city of Pensacola was in 
especially grave danger, and would be near the center of the most severe 
disturbance, was announced twenty-four hours before the storm broke 
over that city. 

New Orleans, La. 

The severest storm that has visited the middle Gulf coast for several 
years prevailed from September 25 to 27. The work of the Weather Bu- 
reau in forecasting the progress, probable path, and intensity of this 
storm was exact in almost every particular. The system of distribution 
of storm-warning advices is so complete that not only did places having 
telegraph and telephone service receive the warnings, but thru the 
intelligent and prompt action of all employees and agents of the Bureau 
every fishing camp received timely warning. Acting on advices people 
in exposed localities sought places of safety, and vessels either remained 
in port or sought shelter in protected places along the rivers and bayous. 
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Every precaution was taken to reduce the damage from the approaching 
storm toa minimum. On the morning of the 27th there was about three 
feet of backwater in the river at New Orleans, indicating a storm tide at 
the mouth of the river of six feet or more. Such a high tide is exceed- 
ingly dangerous, and but for the timely precautions taken there would 
have doubtless been much loss of life and property. The highest wind 
velocity reached at New Orleans was 49 miles an hour from the north- 
west at 8a. m. of the 27th, and the lowest barometer on record for the 
station during the summer months, 29.14 inches, was reached at 8:15 
a.m. of the 27th (see fig. 1). The storm was severe east of New Orleans, 
but there does not appear to have been any loss of life on the Mississippi 
and Louisiana coasts. The damage to property that could not be moved 
or protected was great. At Burwood the tide was over the wharf, which 
is eight feet above mean Gulf level. Railroads and crops suffered great 


damage. 
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Fic. 1.—Barogram, New Orleans, La., September 26-28, 1906. 


It is impossible to estimate the amount of damage that was caused 
by the storm in this section, but it amounts to several million dollars. 
Shipping remained in port and prepared for the storm, and there have 
been no great losses reported. The losses in this section were excep- 
tionally small for such a storm, and this is attributed by the press and 
public to precautions taken on account of the timely warnings issued by 
the Weather Bureau, as indicated by the following extracts from edi- 
torials that appeared in the local press. 

The Times-Democrat of September 28, 1906: 

While only meager details of the damage wrought by the storm on the 
Gulf littoral are obtainable on account of injury to the telegraph service, 
the reports indicate severe losses of property at several points on the 
eoast, much suffering and inconvenience in a number of communities, 
and possibly a loss of life. No doubt the losses would have been much 
greater but for the timely and accurate warning given by the United 
States Weather Bureau. Notice that the disturbance was approaching 
the coast, and that it was unusually severe in character, enabled ship- 
ping interests to avoid the dangers of the open sea, and very greatly 
minimized the damage incident to the violent visitation. Because of the 
high standard of efficiency reached by the Weather Bureau, and the ex- 
tension of the service to West Indian points, we may now escape many 
disasters of the character hitherto experienced during these meteoro- 
logical disturbances; indeed with reasonable care we should be able to 
reduce our losses on the coast, and in the Gulf, to the minimum. 

The Daily Picayune of September 29, 1906: 

When the full record of the damage from the recent storm will be 
made up it will be found that altho the property loss has been quite ex- 
tensive the total loss of life has not been nearly so great as in many past 
storms of even less magnitude. This fact was probably due to the 
timely warning of the storm's approach, which enabled everybody likely 
to be especially exposed to take proper precautions. 


Pensacola, Fla. 


This was the most terrific storm in the history of Pensacola, or since 
the village of Pensacola, on Santa Rosa Island, was swept away 170 years 
ago. The greatest loss was to the shipping interests; a large number of 
ocean going vessels, tug boats, fishing smacks, launches, and craft of all 
kinds were wrecked upon the beach; the wreckage is strewn from Mag- 
nolia Bluff to the entrance of the harbor. During the early morning 
hours the people of the city were panic stricken, many believing that a 
repetition of the Galveston disaster was imminent, and large numbers 
of people took refuge in the higher portion of the city, braving the high- 
winds and stinging sand-filled rain in the hope of reaching a place of 
safety. When the wind reached 60 miles per hour (at 1:07 a. m.), every 
effort was made to protect property and life and people were driven from 
their homes along the water front. Trees were uprooted; houses were 
unroofed, and vessels in the harbor began to drag their anchors, being 
slowly but surely forced upon the beach. At the height of the storm 
(between 3 and 4a. m.) the water rose 8} feet above the normal high- 
water mark, being the highest known. The great protection afforded 
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by Santa Rosa Island saved Pensacola from more severe suifering. The 
entire water front property was inundated, the water reaching many 
houses; some were either carried away completely or irreparably damaged. 
Muscogee wharf was broken in twoin the middle, and the tracks on either 
side of the main dock were washt away. Thirty-eight coal cars which were 
on the wharf were washt away. A timber boom was broken and the tim- 
ber cast adrift; this timber and wreckage of every description is jammed 
upon the beach in a torn and twisted mass. The water backed up in the 
low ground north of Intendencia street, where several cottages were in- 
nundated, the water in places reaching a depth of 10 feet. About the 
greatest havoc was wrought along West Main street, the south side of 
which has been completely washt away. The houses along the bay shore 
from Barcelona street to Perdido are in ruins and all along the shore in- 
numerable vessels are scattered. The damage to the fishing industry 
alone will probably aggregate half a million dollars and that to the tow 
boat industry will aggregate as much more. Several wharfs are com- 
pletely gone. On Palafox street from the wharf north to Wright street 
there is hardly a building that has escaped damage, and in many in- 
stances the losses will be heavy, as the tin roofs were blown from many 
and the driving rain damaged stocks to a great extent. The train serv- 
ice in and out of the city is completely paralyzed. A train came in from 
the north this morning during the storm, arriving many hours late, the 
train men reporting that every few yards it was necessary to stop and 
remove trees and poles from the track. From Magnolia Bluff to Milton 
the track is gone and a portion of Escambia Bridge is washt away. A 
channel was washt thru Santa Rosa Island east of the Life Saving Sta- 
tion; the station itself is gone and the entire shore isa mass of ruins. 
Fort Barrancas is much damaged, Fort Pickens has suffered severely, 
and Fort McRae is completely razed, the ruins of the old fort standing 
alone on the shore. [Figs. 2, 3, and 4 show some effects of the storm, 
and fig. 5 reproduces the barograph trace at Pensacola. } 

There were only two of the local steamers in operation on the morning 
of the 28th, namely, the U. 8. 8. Poe, of the Quartermasters Department, 
net tonnage 106, and the dredge Caucus, of the Engineer Department, net 
tonnage about 1000; these vessels, together with the Pilot, belonging to 
the Pilot Association, net tonnage 66, and a few fishing smacks, took up 
anchorage behind High Bluff on the peninsula between Town Point and 
Deer Point, which sheltered them from the full force of the easterly gale, 
and they were protected from the Gulf by Santa Rosa Island. An idea 
of the foree of the storm in that locality and westward from the navy- 
yard may be gained from the following facts. The Pilot and the Caucus 
were equipped with extra good ground tackle, but the Poe had only 
common large anchors. The Pilot let down one anchor at la. m. in 16 
feet of water with 75 fathoms of chain out, and another anchor with 45 
fathoms of chain out at 2 a. m.; she took up anchors in 20 feet of water, 
having drifted about 150 yards; her engines were not working. The 
Caucus had two anchors out and half steam ahead, and with her bins 
half full of water, only drifted 100 yards. The Poe with full steam 
ahead dragged her two anchors three and one-half miles to the navy- 
yard where they caught in moorings used for coal barges, and this saved 
her from going ashore. 

Wharfmaster Cox stated that the tide was fully ten feet above normal 
high tide along the city water front and twelve feet at Bayou Grande, 
based upon the reckonings of five reliable men. The sea swells entering 
the slip between Palafox and Baylen streets were from seven to twelve 
feet high between midnight and 7 a. m. and were about one hundred 
yards apart, lifting wharf timbers and boards as they rolled thru the 
slip and splashed over Cedar street. Oyster boats, launches, steam 
tugs, lighters, timbers and wreckage of all description are jammed 
together at the corner of Cedar and Baylen streets; the launch Wolver- 
ine, a boat 40 by 9 feet, past over Cedar street and entered the lot at 
the northeast corner of Baylen and Cedar streets, followed by other 
wreckage mentioned above. Trees fully exposed to the easterly gale 
in all parts of the city were blown down, the chinaberry and sycamores 
suffering most. All weak chimneys that were broadside to the east were 
tumbled to the westward. Whenever the wind got under a tin roof it 
rolled it off. 

The foreign merchant vessels in port on the 26th were 5 steamships, 
7 full-rigged ships, and 13 barks. One bark is a total wreck, and 11 
other barks and ships are stranded; also an American schooner is sunk 
and over on her side. Before the hurricane there were in port 38 
schooner. rigged fishing smacks; now 29 are ashore and 16 of these are 
probably total wrecks. Of 36 lumber barges only 8 remained afloat, 
and of 8 tugs 2 are afloat, 3 are totally wrecked and 3 can be floated. 

The navy-yard was exposed to the full sweep of the easterly gale and 
all naval boats, except the Isle De Luzon and two water boats, are either 
sunk or ashore; this includes the wooden dry dock, and all coal barges 
except one; all tugs were sunk; the Spanish steel dry dock is apparently 
undamaged but aground; the entire water front at the yard is a mass of 
wreckage. Houses along the water front in Wolsey and Warrington are 
destroyed by either wind or water, and a great many are washt away. 

The total known deaths are 32. 

The estimated damage is as follows: to buildings in Pensacola by 
wind, $50,000; to interior finishings and stock by rain, $100,000; to 
buildings and wharfs, timber and lumber by tide from the sea, wind, 
and wave, $775,000; to shipping, $1,000,000; to telephone, telegraph, 
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Fria. 2.—The effect of the storm at Pensacola, Fla.; view looking northeastward along Baylen street, showing the jam of craft of every description, 
timber, and lumber. 


electric light, and trolley wires, $20,000; to foliage of the city, including 
cost of clearing streets, $50,000; to railroads by tides from the sea and 
washouts by heavy rains, $125,000; total estimated damage in Pensacola, 
immediate anchorage, and water front as stated above, $2,120,000. In 
addition to the above we have an item that can hardly be estimated; that 
is, the washing away of lots along the water front caused by the water 
rushing out to seek its level in the Gulf after the storm had past from 
the water to the land surface; in many places there were embankments 
eight feet high where now there is a depth of water measuring five feet. 

In the vicinity of Pensacola the damage is estimated to be: to navy-yard, 
forts, ete., $1,100,000; by tides along the shores of East Bay, Escambia 
Bay, etc., $125,000; by tides in St. Andrew Bay, ‘‘ 12 inches above any- 
thing in past nineteen years’’, $5000; by tides and wind at Apalachicola, 
Fla., $12,000; by winds and rain at Goulding, Fla., $13,000; to timber 
and turpentine interests in Escambia and Santa Rosa counties, $40,000. 

The estimated damage by wind and wave, and height of tides at 
Pensacola during the severe storms of the past twenty-seven years, is 
as follows: 


Tide above 


» ‘ age 
Date Damage. normal, 
Feet, 

October 2, 1893 : - $1, 100 mauebaves 
October 8, 1894... ee - sees 4.5 
July 7, 1896 4109, 000 5.0 
August 15, 1901 seus : oe 112, 000 
February 27, 1902 coeaseseusees ‘ 1, 100 > 
September 26-27, 1906 seceecee o« ses ° : 2,120, 000 10.0 


The following tidal heights from Pensacola eastward will give an idea 
of the wave that attended the storm of September 26-27, 1906: Pensacola 
Bay, 10 feet; East Bay, 9 feet; St. Andrew Bay, 6 feet; Apalachicola 
Bay, 5 feet. 

During the past twenty-seven years there have been eighteen days on 
which the wind attained or exceeded a velocity of 50 miles an hour at 
Pensacola; of these the maximum velocities of 60 miles, or more, were 
the following: August 20, 1888, €0, sw.; October 2, 1893, 66, sw.; Octo- 
ber 8, 1894, 68, ne.; July 7, 1896, 72, n.; August 15, 1901, 70, sw.; Decem- 
ber 28, 1901, 60, sw.; September 27, 1906, 83, e. 


The Pensacola Journal, September 30, 1906, remarked: 


The efficiency of the service of the United States Weather Bureau in 
giving warning of approaching storms was never better demonstrated 
than during the recent hurricane, the first warning of which was re- 
ceived and sent out by the observer at Pensacola on September 22, four 
days before the gale became dangerous in this vicinity. 


Mobile, Ala. 


The storm of September 26-27 was more destructive than any other in 
the meteorological history of the station, involving a greater loss of 
property, more numerous marine disasters, and greater destruction to 
timber. 

The storm approached this section without any optical premonitory 
signs or noticeable cloud formations. Cloudy weather with stratus clouds 
began on the morning of the 25th, and there was occasional sunshine 
until about noon of the 26th; and only light rain, at times a mere drizzle, 
was recorded during a part of this period. On the 26th the fall in 


SeptemBer, 1906. 
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Fic. 3.—The effect of the storm at Pensacola, Fla.; view northward from Muscogee wharf, showing the effect of the high seas on the embankment. 














Fic. 4.—The effect of the storm near Pensacola, Fla.; fishing smack driven 
ashore; damaged cement residence at Palmetto Beach; the waves 
broke in the second story windows and washt the foundations from 
under the veranda. 


barometer pressure and the increase in wind velocity, which had been 
gradual, became more rapid toward night. The wind, which was 
remarkable for the severity and suddenness of its gusts, reached a 
maximum velocity of 25 miles an hour between 5 and 6 p. m. and 
higher velocities were attained during succeeding intervals until a max- 
imum of 55 miles, from the east, for five minutes, was reached at 7:15 
a.m. of the 27th, and a single mile was made in somewhat less than a 


56 3 





minute; after which lower velocities were recorded and no high velocities 
occurred after ll a.m. The direction of the wind varied from north to 
northeast till midnight of the 26-27th, then it was northeast till 6 a. m., 
then east prevailed with momentary gusts from the northeast and 
southeast till 8:05 a. m., and southeast afterwards with occasional gusts 
from the east. 

The lowest reading of the barometer, 28.84 inches, was reached at 6:30 
a.m. [See fig. 6.] 

The rain, which was continuous from 12:05 p. m. of the 26th, at times 
became a heavy downpour. The amount which fell from 12:05 p. m. of 
the 26th to 7:20 p. m. of the 27th was 6.40 inches. 

During the morning of the 26th, the tide reached within six inches of 
the top of the wharf; it then receded and was one or two feet below the 
level of the wharf till about 6 a. m. of the 27th; a rise then began and in 
about half an hour the water was near the top of the wharf; by 7:45 a. m. 
it had come into the third street from the river, and at 10 a. m. it at- 
tained its maximum stage, exceeding by about a foot the stage reached 
during the hurricane of 1893. During that memorable storm the water 
was about six feet above the wharf. In the hurricane of 1901 the tide 
did not reach so high a stage as in 1893. Markings at the Cotton Ex- 
change Building indicate 13 inches higher water in 1906 then in 1893, 
and these differ but slightly from the average of measurements taken by 
Mr. Wright Smith. Mr. Smith’s figures for the high water occasioned 
by the last three storms are as follows: 1893, 8.8U feet above mean tide; 
1901, 8.25 feet; 1906, 9.87 feet. 

The following is alist of storms with wind velocities of over fifty miles 
an hour which have occurred at Mobile since 1872: 

August 20, 1888.— Maximum wind velocity 56 miles from the southeast; 
water 3 feet deep over wharfs; estimated damage, $10,000. 

April 14, 1889.—Maximum wind velocity 60 miles from the southeast; 
estimated damage, $25,000. 

October 2, 1893.—Maximum wind velocity 72 miles from the southeast; 
several vessels ashore; wholesale business district inundated, and stage 
of water said to be higher than at any time since 1852; seven lives lost in 
Mobile County; estimated damage by tides, $ 00,000; by winds, $50,000; 
storm more destructive on the Mississippi and Louisiana coasts. 

August 15,191. Maximum wind velocity 60 miles from the southeast; 
a number of small vessels lost; wholesale business section inundated; 
no loss of life; estimated damage by tide, $75,000; by winds, $25,000. 

September 26-27, 1906.— About twenty buildings, mostly houses in the 
residential section of Mobile, demolished. Nearly all buildings were more 
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or less damaged. Windows were blown in, chimneys felled, tin roofs 
rolled up, slates and shingles ript off so that few interiors of houses 
escaped damage by the rain. In some places heavy timbers were car- 
ried considerable distances. Many merchants in the wholesale district 
had elevated their wares, but the tide exceeded all previous stages and 
damaged the lowermost goods. All electric services were totally crip- 
pled, the telegraph wires being down by 3 a. m. of the 27th. The roads 
were made impassable by prostrated trees. There was only one life lost 
in Mobile. The wharfs were greatly damaged and shipping suffered 
considerably. The official list of American vessels wrecked, kept at the 
office of the collector of customs, is not yet completed. Unofficial records 
of all marine disasters show that in Mobile Bay and River there were 11 
steamships, 17 barks and schooners, and 4 steamboats ashore or sunk, 
12 tugboats sunk, ashore, or capsized, and numerous barges and smaller 
craft which met a similar fate. There are also 11 steamships, barks, 
and many smaller vessels dismantled or otherwise damaged. In Mobile 
the estimated damage to buildings and electric services by the wind is 
$500,000 and by the tide, $50,000. The damage to merchandise by the 
tide is $175,000, and by the rain and wind, $250,000. The damage to 
vessels owned in Mobile is $175,000. The damage to railroads entering 
Mobile is estimated at $500,000. 
ex 
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Fic. 5.—Barogram, Pensacola, Fla., September 26-28, 1906. 
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Fie. 6.—Barogram, Mobile, Ala., September 26-28, 1906. 


The warnings of the Bureau prevented a greater loss of life, as nearly 
all vessels remained in the river. However, the storm was of so great 
severity that ships were torn from their moorings, collisions occurred, 
and the wind alone dismantled or damaged others. Till about 3 a. m. 
of the 27th, the office telephone was in almost continuous use; and as 
the barometer pressure continued to decrease, the information was 
given that the severity of the storm would increase. Shortly before 
la. m., when the barometer pressure began to fall rapidly, the addi- 
tional information was given that high tides were probable altho the 
northeast wind had prevented high water. The impracticability of 
securing labor during the already stormy conditions, the belief of many 
that only southeast winds can cause high tide, the absence of light in 
the early morning hours, and the subsequent rapid rise of the tide to a 
stage exceeding past records, greatly increased the amount of damage 
by water. 

All localities in southern Alabama and southeastern Mississippi sus- 
tained great damage to property, but in the southern parts of Mobile 
and Baldwin counties the storm was most destructive to life and prop- 
erty and the damage will probably reach a million dollars. On the 
southern coast of Mobile County about one hundred persons lost 
their lives, mostly by drowning in the high tide which swept the coast. 
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Within a radius of 70 miles from Mobile about one half of all the 
timber boxed for turpentine production and from 5 to 35 per cent of all 
other timber has been blown down. It is not yet known how much may 
be utilized, and it is impracticable to approximate the loss as it is 
variously estimated from ten million to one hundred million dollars. 

At Fort Morgan an anemometer, which owing to its worn condition 
registers velocities 5 per cent too low, was in temporary use during the 
storm. During the eight hours and forty-eight minutes ending at 
2:45 a. m., at which time the aluminum anemometer cups were whirled 
off the steel arms, it recorded 590 miles. Several times after midnight a 
maximum velocity of 85 miles was recorded for a period of five minutes; 
3 miles were recorded in two minutes, which is at the rate of 90 miles 
an hour; this, with a 5 per cent correction added, is more than 94 miles 
an hour. 


Lieut. B. L. Brockway, of the U.S. Revenue steamer Winona, 


which was at Scranton, Miss., during the storm, sends the fol- 
lowing memoranda, thru the observer at Mobile: 


Hour, Barometer 


Date. reading 

Inches 
September 25-26 ...........-.... . midnight. | 29. 82 
September 26........... 8:00 a. m. 29. 50 
Do noon, 29. 77 
DIN sé beensévcedsons . 8:00 p.m, 29. 64 
September 26-27 . 2. 2... wccccccccccccsccccssceccccccess midnight. 29. 45 
September ST 2... 2. cccccccccccccccccccecscecccccesces seb daseceel: EE 29. 07 
iveiedeeab bs at LE Pe ee en ee [Ul 29, 02 
Ds as éeneces - 5:00 a. m. 28. 96 
iiseber vheos » bab 0b0esscberkead oebRakee se esesuece cocaces Se 28. 90 
ES a Sr ee eee en Ze 6 6lU 28. 75 
itasatesases pecessees sees deeecote 6:00 a. m. 28. 68 
Sis badeod 6d 66600600 5660 Snbebs 6656860004 6000 Chedee Oost coeeses 6:30 a. m. 28. 60 
aw TTTIVTITIL TTT TTT TTT 6:45 a. m. 28. 55 
Di ot at diss OS danbse bhabdeagedbendetorebedetddsvedeotesoncescl Pe ak 28. 50 
i seedouceaecpeta cedkbb ob obbaks bhineuedeesesesennesécctscescel SO 28. 50 
Mate ached eonacceseneserestbecescevenecee evcccvcecececee! BOOM. 28. 70 
September 37-28... 2... cc ccceccccccccsccccccccccccccccscccccccccs coe] Midnight, 29. 00 


From the beginning of the blow till 7 a. m. the wind was north-north- 
east. The tide ran flood (opposite to the direction of the wind) until 7 
a. m., when the barometer was at its lowest. For about fifteen minutes 
after 7 a. m. there was a lull in the wind; then it shifted to the south- 
southwest and blew with terrific force. The barometer began to rise, 
and the tide ran ebb with the same force it had run flood, the tide again 
running in the direction opposite to the wind. 

The facts, to my mind, fully prove the theory that the low barometer 
made the high tide, and that the wind did not force the tide in, as is the 
usual belief. In each case the wind was blowing with terrific force in 
the opposite direction to that in which the tide was running. Further- 
more the tide ran flood as long as the barometer dropt and when the ba- 
rometer began to rise the tide began to run ebb. 

Do you think that the low barometer and the lull in the storm indicate 
that we were in the center of the storm at Scranton? 

The destructive tides that attend storms on our Atlantic 
and Gulf coasts are due in part to what are known as storm 
waves that are projected from the vortexes of atmospheric 
disturbances in which barometric gradients are very steep, 
and depend partly upon the force and duration of the wind 
from certain points of the compass. In the case of the storm 
of September 17 on the South Carolina coast, the duration of 
the onshore winds was too brief to cause a dangerous tide 
before the wind shifted to westerly. In the storm of Septem- 
ber 26-27 on the middle Gulf coast, places on and near the 
coast west of the point where the vortex of the storm crost 
the coast line experienced only northerly, or offshore, gales; 
and the storm wave alone, as of the South Carolina storm, was 
not in itself especially destructive. To the eastward of the 
path of the storm, however, low-lying coastal tracts were sub- 
jected to the storm wave plus the waves driven in from the 
Gulf by a southerly, or onshore gale. 

In the Monraty Wearuer Review for May, 1896,’ Gen. E. P. 
Alexander, of Georgetown, S.C., gives results of a study of the 
destructive forces on land of tropical storms that reach the 
Gulf and Atlantic coasts during the hurricane season, and 
suggests means of protection against the winds and waves 
that sometimes attend these storms. The following are 
extracts from the article referred to: 


The maximum velocity of the hurricane wind has been known to 


7 Vol, XXIV, pp. 153-6. 
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exceed the rate of 120 miles an hour, but this is only in puffs of a few 
seconds’ duration, as the total movement of the wind for a whole hour 
rarely exceeds 60 miles. Now, wind pressure is usually estimated at 2 
pounds per square foot of surface when blowing perpendicular to that 
surface with a velocity of 20 miles per hour, 8 pounds for 40 miles, and 
18 pounds for 60 miles, the pressure increasing as the square of velocity. 
{It will be observed that during the Gulf storm of September 26-27, 1906, 
the wind maintained a velocity of 70 miles at Pensacola for a whole hour. } 
If we assume the highest velocities and calculate the pressures by this 
rule, we should expect few ordinary houses to resist them. But in the 
wake of a storm, a study of the structures which fail and of those which 
resist is generally calculated to surprise an observer far more by the 
apparently weak ones which have resisted the winds than by the appa. - 
ently substantial ones which have failed. And when those which have 
failed are examined, it will be found, almost invariably, that failures are 
due to unstable foundations or to lightly attached roofs. In fact, it may 
be taken as a measure of the force of hurricane winds that the frame of 
any ordinary house will resist them. But the foundations must be firm 
and the roofs fairly well framed and attached. In new houses, by the use 
of wooden ceilings instead of plastering, and afew angle irons and bolts, 
one can easily have a structure like a double box, which could be almost 
rolled over without injury. Old houses, badly constructed and with 
poor foundations, may be easily preserved by a few stout braces or 
inclined props on sides opposite the wind. Inshortthe wind of acyclone 
by itself seldom works seriousinjury. It is only where it has the water 
as an ally and accumulator of its forces that its ravages are great. 
When a hurricane passes inland it soon becomes little more than a bit 
of very bad weather. Its great instrument of destruction is the so-called 
tidal wave or storm tide, or, more properly, storm wave, which is raised 
by it and which submerges the low land of the coast. Below the limit 
to which these waves rise is the zone of danger in a hurricane; above it 
is the zone of easily attained safety. 

How far this danger line may extend above ordinary high water 
depends so largely upon local configuration of coasts that it is only to be 
determined for any locality by observation. Unfortunately reliable 
measurements and data upon this point are rare and difficult to obtain. 
Popular accounts are always exaggerated, being largely based upon the 
action of surface billows, which send water and drift far above the 
general level of the storm wave. A vessel, for instance, drawing eight 
feet may be carried by successive billows across a marsh submerged 
only four feet beneath the general level. I have read accounts of com- 
bined storm waves and high tides rising ten or twelve feet above ordinary 
high-water mark, but when the action of billows is eliminated and care- 
ful measurements are made, the highest record of a storm tide above 
ordinary high water which I have been able to find anywhere is 8.2 feet. 
This limit was reached at Fort Pulaski, Ga., in the great gale of August 
27, 1893, which broke all records in the height of its waters, in the 
destruction of life and property, and in the measured velocity of its 
wind, which at Charleston, for a few moments, exceeded 120 miles an 
hour. As this gale is one of great interest, the reader is referred to the 
records published in the MONIHLY WEATHER REVIEW for October, 1893, 
page 297. 

The following table shows the rise of the tide caused by this hurri- 
cane, and fur comparison, also, the highest storm tides ever recorded at 
several Gulf, Atlantic, and Lake ports, as shown by records of the 
U. 8. Coast Survey and Engineer offices. 


Highest storm tides at various points. 





Height ; 
Locality. Date. o Moon’s 

tide age. 

Feet. Days. 
ER TT April 16, 1851.......... 5.3 15 
Sandy Hook, N. J.. .| September 10, 1889. ... 3.9 14 
Fort Monroe, Va. , etbites anes EA no-00 ielied 5.1 12 
Es oun eeen suki bene RO ere 6.8 2 
Fort Sumter, 8. C...........00+..+.--| August $7, 1888.. ... ee seeneense 6.4 14 
Fort Pulaski, Ga...... 5006 ce encene ol DE 64400000040 5008de€ 8.2 14 
PSS CC RS eae 7.0 20 
~ % eee! “~  : |; Paes 8.6 6 
Duluth, Minn........ .| September 28, 1895................ 4.0 9 


The plane of reference is ordinary high water, and the age of the 
moon is given in each case to indicate whether the storm tide coincided 
with the normal high tides, which occur at all Atlantic ports about each 
— new moon. There is no tide at Lake ports, and but little in the 
ruil. 

From the above we see that the serious ravages are committed by the 
water rather than by the wind, and that they are confined to a narrow 
zone seldom, if ever, reaching more than eight or nine feet above the 
plane of ordinary high water. Above that zone ordinarily well built 
houses will easily resist the winds if the house and the roof are securely 
framed together and the foundations are stable. If there are weak 


* The tide of September 27, 1906, at Mobile, is reported to have been 
about one foot higher than that of 1893.—Z. B. @. 
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points, even cheap and ordinary props or braces which can be impro- 
vised rapidly, are very effective in breaking up vibrations and resisting 
the pushes and shakes of the wind. Within the zone of danger from 
water, the dash of the waves and the tendency of the water to lift and 
float all wooden structures must be provided for. The limits of this 
article do not permit a full discussion of the magnitudes of these dangers 
and the various means by which they may be met, but it may be said 
briefly that pile foundations, or the equivalent, posts framed into buried 
timbers, are at once cheap and efficient. 


WEIGHT OF SLEET ON SUSPENDED WIRES, CABLES, 
AND BRIDGES. 


The breakage of telegraph lines and cables by the weight 
of the accumulated sleet, ice, and snow led us some years ago 
to ask that observers send to the Monruty Weratruer Review 
some observations on the weight of sleet actually observed in 
ordinary and extreme cases. We now renew the request. 
Please state the size of wire, or cable, and the weight of ice 
per linear foot.—C. A. 


RAINY OR SNOWY WEATHER AS FORETOLD 
BY HALOS. 


It is a well-known fact that rain, snow, and general storms 
are frequently preceded by the appearance of halos, and es- 
pecially simple circles around the sun or moon. The relation 
between these phenomena has been carefully studied in Europe, 
but I know of nothing especially bearing on this subject in 
America. Would not many of our observers, both regular and 
voluntary, do well to look over their past records, and tabu- 
late the dates and hours on which halos were observed, more 
especially the 22-degree and 45-degree circles around the 
moon and the sun, with a statement of the weather that fol- 
lowed twenty-four hours later? Doubtless the halo will be a 
much better guide in predicting the weather in some places 
than in others.—C. A. 


MONTHLY REVIEW OF THE PROGRESS OF CLIMA- 
TOLOGY THRUOUT THE WORLD. 


By C. FirzuvuGu TALMAN, U. 8. Weather Bureau. 


PUBLICATION OF CLIMATOLOGICAL RETURNS FOR THE BRITISH COLONIES. 


It appears froin a recent report of the British Meteorological 
Committee’ that a proposition to provide for the publication, 
in convenient and accessible form, of the abundant climatolog- 
ical data now accumulating in nearly all the British colonies 
was recently considered by the Committee, and rejected on the 
score ot expense. Following are extracts from a correspond- 
ence on this subject that past between the Colonial Office 
and the Treasury, which latter now has control of the Mete- 
orological Office thru the newly constituted Meteorological 
Committee: 


Letter from the Colonial Office to the Treasury. 
DOWNING STREET, 
5th August, 1905, 


Str: I am directed by Mr. Secretary Lyttelton to request you to 
inform the Lords Commissioners of the Treasury that as the result of an 
enquiry from the United States Weather Bureau for meteorological in- 
formation with regard to Weihaiwei, he has had his attention drawn to 
the absence of any organization for the collection and publication of 
meteorological returns from the colonies generally, and for affording 
information to persons making enquiries as to climatic conditions in 
various parts of the British Empire. 

It would appear that to a great extent in response to a circular of the 
27th of July, 1895, the Meteorological Office receive a considerable 
amount of information, as shown in the enclosed print, which could 
with a little trouble be largely increased. Owing, however, to the want 
of the necessary clerical assistance most of these valuable returns serve 


‘Great Britain. Meteorological Office. First Report of the Meteor- 
ological Committee to the Lords Commissioners of His Majesty’s Treas- 
ury, for the year ended 3lst March, 1906. London, 1906. 
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no useful purpose, although occasionally tables have been prepared by 
voluntary assistants, as in the case of the observations for tropical 
Africa recently classified by Mr. E.G. Ravenstein and officially published 
for the Meteorological Council. 

I am to enclose for their Lordships’ information a copy of the corres- 
pondence which has taken place on this subject, from which it would 
appear that the necessary collection and collation of returns, etc., could 
be done by a clerk at from £150 to £210 per annum under the supervi- 
sion of the Meteorological Council. Mr. Lyttelton understands that the 
cost of printing and publication would amount to about the same sum, 
so that the total cost should not be more than from £300 to £400 per 
annum. This does not seem to be an excessive amount for the per- 
formance of work of such importance, both from an economic and from 
a purely scientific point of view. Mr. Lyttelton would therefore be glad 
if their Lordships could see their way to sanction the provision on the 
estimates for 1906-7 of a sum of money for this purpose. 

I am to add that Mr. Lyttelton has been approached by the British 
Association with a proposal for a large scheme involving the creation of 
a separate office, but after due consideration he has decided that the 
proposal is not one that he can recommend to their Lordships. 

Iam, &c., Cc. P. Lucas. 

The Secretary to the Treasury. 


This letter having been referred to the Meteorological Com- 
mittee, Doctor Shaw as chairman of the committee, replied: 


I am authorized by the Meteorological Committee to say that they 
concur in the opinion expressed by the Council and supported by the 
Secretary of State, that it is desirable to place upon an organized footing 
the collection and publication of meteorological statistics of those 
colonies and dependencies which have no separate meteorological or- 
ganizations. 

They further agree that the simplest method of dealing with the ques- 
tion would be for the Meteorological Office to be definitely charged with 
the duty of preparing for official publication an annual volume of mete- 
orological statistics for the Crown colonies and dependencies, with such 
information about the publications of the meteorological organizations 
of India, Canada, Australia, and South Africa as would enable a reader 
to find his way to any information that is available about climatic con- 
ditions in various parts of the Empire. 

The cost to the office involved in carrying out this suggestion would 
be represented by an appropriation of about £200 for clerical work, on 
the understanding that the general direction and supervision could be 
accepted without special provision. The cost of the printing, which does 
not fall upon the office grant, would be in addition to that sum. The 
cost of the recently published volume of observations in tropical Africa 
referred to in the letter from the Secretary of State for the Colonies is 
reported by the Stationery Office to have been nearly £46. 

The committee have carefully considered the allocation of the mete- 
orological grant in order to see whether, under the new conditions, they 
could find the means for this work, but they find that the maintenance 
of the work which the office has in hand already will absorb the funds 
at the disposal of the committee, so that the additional work could only 
be undertaken if some of the existing work were abandoned. Having 
regard to the various public interests involved, the committee do not 
see their way to any immediate modification of the general scheme of 
operations of the office, and they desire me to express their regret that 
they have been unable to set aside the necessary sum for the clerical 
work required for dealing with colonial meteorology in the estimates for 
the ensuing year. 


Thus the meteorological records for some hundreds of 
thousands of square miles of the earth’s surface, including 
many regions in which climate is a factor of capital importance 
in the great process of empire-building, still remain almost 
wholly inaccessible to climatologists. 

At present the meteorological returns for a considerable 
num ber—in fact, a majority—of the British colonies are repre- 
sented only by abstracts, of a rather meager description, 
published in the annual reports of the Colonial Office, the 
Army Medical Department, and the Board of Trade. More- 
over, these voluminous publications, which contain an immense 
amount of statistical matter not of interest to the meteorolo- 
gist, are to be found in but few scientific libraries. 

A separate periodical publication devoted to the meteorology 
of the British Empire is a desideratum, and doubtless British 
meteorologists will eventually see their way to its realization. 
India, Canada, South Africa, Australia, New Zealand, Mauri- 
tius, Hongkong, and a few other colonies are already well 
provided for, but a large number of minor colonies and de- 
pendencies still need provision. 
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PUBLICATION OF CLIMATOLOGICAL RETURNS FOR THE BRITISH ISLES. 


At present there are three bodies which collect and publish 
climatological data for the British Isles, viz, the Royal Meteoro- 
logical Society, the Scottish Meteorological Society, and the 
Meteorological Office, besides the British Rainfall Organiza- 
tion, under the direction of Dr. H. R. Mill, which is the central 
institution for the collection of rainfall data. The publica- 
tions of these bodies overlap to a considerable extent; more- 
over, they are not easily combined for the purposes of the 
climatologist who wishes to utilize all available material. The 
subject of initiating a joint system of collection and publica- 
tion has recently engaged the attention of the Meteorological 
Committee, and a conference to this end has been held with 
representatives of the meteorological societies. It is expected 
that effective progress in the desired direction will have been 
made by the end of the present year. 


CLIMATOLOGY IN THE “‘ HANN-BAND.”’ 


From the special volume of the Meteorologische Zeitschrift,’ 
issued to commemorate the completion by Doctor Hann of 
forty years’ editorship of that journal, and made up of contri- 
butions from Hann’s friends and colleagues thruout the world, 
we select for brief mention the following papers as coming 
especially within the scope of this column: 

Schreiber, Paul. Untersuchung iiber die Genauigkeit der Tages-, 
Monats- und Jahresmittel aus den Temperaturbeobachtungen fiir die 
drei Stundenkombinationen : 6¢—2p—10r, 8¢—2r_Sv und 7¢—2vp_-Mv, 

The stations of the Meteorological Institute of Saxony, of 
which Doctor Schreiber is director, originally made their ob- 
servations at 6 a. m., 2p. m.,and 10 p.m. In 1883 the hours 
were changed to 8 a. m., 2 p. m., and 8 p. m.; and in 1901 the 
hours now generally used in Germany, viz, 7 a. m.,2 p. m., and 9 
p. m. wereadopted. The author compares the results obtained 
from these various combinations, with the true means for the 
year, month, and day, using as his standard a 17-year record, 
from a self-registering thermometer at Chemnitz. He finds 
that the first combination gives the best annual means, the 
second and third the best monthly means, and the first the 
best daily means. The least satisfactory daily mean is given 
by the third combination, i. e. (7 a. m. + 2 p.m., + 9 p.m. + 
9 p. m.), + 4; in individual cases it may depart as much as 
4°C. from the true daily mean. 

Augustin, Fr. Die Niederschliige in Prag. 

The author compares the results of rainfall measurements at 
seven points in the city of Prague during the eight years 
1897-1904. After reducing these records to a 50-year 
period, by comparison with observations at the astronomical 
observatory, he selects that of the Petrinwarte as representing 
the normal rainfall of the city. This gives Prague an annual 
rainfall of 529 mm., instead of the 455 mm. that is deduced 
from a record of over one hundred years at the astronomical 
observatory, where the exposure of the rain gage is quite un- 
satisfactory. 

There are at present 14 rain gages in operation in Prague 
and its environs, 11 of which are equipped with self-recording 
apparatus. 

Hepites, St. C. 

Severe droughts having occurred in Ruumania in 1899 and 
1903-1904, certain writers were inclined to think that deforest- 
ation or some other agency had wrought a change in the 
climate. The author cites several early chronicles, etc., to 
show that equally severe droughts have occurred from early 
times. 

Doctor Hepites is the Director of the Meteorological Insti- 


Les sécheresses en Roumanie. 


?Meteorologische Zeitschrift. Hann-Band. Zum vierzigjihrigen 
Redaktionsjubiléum J. Hann’s von Freunden und Kollegen gewidmet. 
Braunschweig, 1906. 
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tute of Roumania, and the chief authority upon the climate of 

that country. 

Danckelman, von. Die Niederschlagsverhiltnisse des Schutzgebietes 
Togo. 


Togo is the most backward of Germany’s African protector- 
ates in the matter of rainfall observations. However, in 1905 
the rainfall stations numbered 20, of which 12 had been in 
operation at least four years, so that enough material was 
available to enable the author to draw some general con- 
clusions. 

All stations in Togo show a double period in the rainfall, 
with maxima in May or June, and August, September, or Oc- 
tober; and minima in December, January, or February, and 
July, August, or September. The second dry period, however, 
becomes less and less pronounced as one goes north, so that 
in the northernmost part of the country (where observations 
have not yet been made) the two rainy seasons probably 
merge intoone. The coast of Togo has a much lighter rain- 
fall than other parts of the Guinea coast, and it is subject to 
great irregularities. These facts are attributed to the effect 
of ocean currents, and in order to investigate this theory regu- 
lar observations of water temperature have been undertaken 
at Lome, the principal port of the protectorate. 

Freiberr von Danckelman is especially interested in the 
climatology of the German colonies and protectorates, and 
devotes a great deal of attention thereto in the valuable 
Mitteilungen aus den deutschen Schutzgebieten, of which 
he is editor. 

Mazelle, Eduard. Temperatur von Triest, nebst einem Beitrag zur 
Kenntnis des Temperaturunterschiedes Stadt—Land. 


The observatory of Trieste, of which Professor Mazelle is 
Director, was recently moved from the center to the outskirts 
of the city. On the basis of a year of simultaneous observa- 
tions at the old and new locations 30-year temperature nor- 
mals have been computed for the latter. A comparison has 
also been made with four stations in the surrounding country. 
While the temperatures recorded at the old location were 
generally higher than at the country stations, the observatory 
in its present situation appears to register the natural temper- 
ature of this region quite satisfactorily. 


Kremser, V. Uber die Schwankungen der Lufttemperatur in Nord- 


deutschland von 1851 bis 1900. 


After a very careful examination of the temperature obser- 
vations at some thirty stations, the author concludes that: 

The temperature variability in northern Germany and the difference in 
temperature between western and eastern Germany, during the second 
half of the nineteenth century, agree, in their fluctuations, both with 
each other and with the frequency of sun spots. They increase quite 
regularly until some time in the sixties, and then as regularly decrease 
to the end of the century. 

The statement as to the temperature variability applies 
both to the change in temperature from one year to the next 
and to the departure of the mean temperature of each year 
from the assumed normal or mean of the whole series. The 
net result of the discussion is, therefore, that from 1850 on- 
ward the temperature of northern Germany was marked by 
rapid fluctuations and steep gradients, which reached their 
maximum in the decade 1861-1870; after which the distribu- 
tion of temperature both in space and in time became more 
and more uniform to the end of the century; and that these 
fluctuations coincide with the march of sun-spot frequency (as 
obtained by the use of smoothed lustral mean values of the 
sun-spot relative numbers). 

Other interesting papers bearing on climatology are con- 
tributed to the “Hann-Band ” by Angot (general formula for 
the diurnal variation of temperature), S. Rona (discussion of 
the “ kossava ’’, a violent southeast wind of southern Hungary), 
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Riggenbach (diurnal period of the rainfall at Basel), von Be- 
zold (distribution of insolation), ete. 
METEOROLOGICAL STATIONS IN THE GOLD COAST COLONY, WEST AFRICA. 
The accompanying fig. 1 shows the location of the meteoro- 
logical stations now in operation in the Gold Coast Colony, 
including its hinterland districts of Ashanti and the Northern 
Territories. Observations of temperature and rainfall are 
made at all these stations and the results are transmitted in 
manuscript to the Meteorological Office, London. A very brief 
résumé is published annually in the Colonial Reports. A fuller 
résumé for Accra appears in the annual Statistical Tables Re- 
lating to the British Colonies, etc., published by the Board of 
Trade. Monthly values of temperature and rainfall in 1903 
at Accra, Cape Coast, and Kumasi, appeared in the Army 
Medical Reports for that year. 
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Fic. 1.—Meteorological stations in the Gold Coast Colony (including 
Ashanti and the Northern Territories). 


Other points at which observations have been made are: 
Elmina and Christainsborg (temperature and pressure normals 
in Buchan’s “ Report on Atmospheric Circulation ’’); Begoro 
(rainfall values for one year in Supan’s “ Verteilung des Nieder- 
schlags’’); Ada (rainfall observations in Colonial Reports, 
1897-1898). Normals of pressure, temperature, humidity, 
rainfall, etc., from two early series of observations on the Gold 
Coast (Christiansborg, 1829-1842, and Fort Elmina, 1860-1862) 
appear in Meteorologische Zeitschrift, Bd. IX, 1874, pp. 42—45. 
(See also last paragraph infra.) 

In addition to the references on the climate of the Gold 
Coast contained in Hann’s “ Klimatologie ” the following will 
be found useful. 

For the Gold Coast proper: George Macdonald’s “ The Gold 
Coast, Past and Present ” (London, 1898), pp. 62-69. 
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For the Northern Territories: Col. H. P. Northeott’s “ Re- 
port on the Northern Territories of the Gold Coast”’, published 
by the Intelligence Division of the War Office (London, 1899), 

The last-named work contains brief series of observations, 
for parts of 1898, at Gambaga, Yabum, Bona, Wa, and Kin- 
tampo; also, for part of January, 1899, at Wa. 


WEATHER BUREAU MEN AS EDUCATORS. 


Mr. W. M. Wilson, Section Director, Ithaca, N. Y., informs 
us that he gave the usual course of instruction in meteor- 
ology and climatology during the latter half of the college 
year to a class of 23 students. Waldo’s Elementary Meteor- 
ology and Hann’s Climatology were used as text-books. As 
one of the regular courses of the college of agriculture of 
Cornell University, it consisted of three lectures each week (one 
hour each), with laboratory work in drawing weather maps, 
climatic charts, etc., and taking and recording weather obser- 
vations. Practise forecasts were made during the latter part 
of the course from weather maps and from local observations. 

The course was considered quite successful altho by no 
means satisfactory. The facilities for teaching meteorology 
are at present decidedly poor, but when the new agricultural 
building is completed, about July, 1907, a suitable laboratory 
and lecture room with lantern will be provided. There is 
considerable interest manifested in the subject, and it is stated 
by Professor Tarr, who has heretofore given a short course in 
meteorology in connection with the subject of physical geog- 
raphy, that he will withdraw this course for the coming year 
and advise students desiring instruction in meteorology to 
take the course offered by the college of agriculture. This 
action on bis part should increase the class and stimulate the 
interest. 

The collection of slides, charts, etc., for illustrative pur- 
poses is well under way and it is hoped to make the course in 
meteorology at Cornell for the coming year worthy of the 
institution with which it is connected. 

Mr. Joseph L. Cline, Observer, Corpus Christi, Tex., reports 
that the Corpus Christi Board of School Directors and School 
Superintendent have requested him to deliver one lecture a 
week on meteorological and kindred subjects to the seniors 
and subseniors of the local high school during the scholastic 
year 1906-7; Mr. Cline has given such lectures during the 
past two years. 


Mr. M. L. Fuller, Observer, Canton, N. Y., writes in regard 
to the elective course in meteorology conducted by him, now 
given for the first time in the first semester of the college year 
now opening at St. Lawrence University. As the electives 
for the first semester are chosen in the preceding spring, which 
in this case was before the students could know that mete- 
orology would be offered, the difficulty of changing plans has 
doubtless operated to reduce the size of the class this year. 

The announcement in the university catalog relative to the 
course is as follows: 

Geology 7.—Meteorology.—TI. Monday, Wednesday, and Friday, at 
3 p- Vit. 


This course emphasizes the practical aspects of the subject rather 
than the technical. The atmosphere is of prime importance in the 
economics of earth. It has performed a large share in the preparation 
of the soil; it has directly or indirectly determined to a great extent the 
growth, development, and distribution of vegetation, animal life, and 
man; it exerts an important influence upon the occupations, the energy, 
the prosperity, and enlightenment of peoples. 

The movements of the atmosphere thru which it contributes to these 
results, and the laws governing the movements, were long unknown, 
but are now in a measure understood, and are being observed and studied 
thruout the world. The civilized nations are annually expending sev- 
eral million dollars in applying present weather knowledge for the benefit 
of commerce and the productive industries. 

This modern science of meteorology is now offered as an elective in 
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the junior and senior years. The course will cover the ground treated 
in Davis's elementary text and will include such general topics as— 

The atmosphere: temperature, pressure, general circulation. 

The moisture of the atmosphere: dew, frost, fog, clouds, rainfall. 

General storms: hurricanes, cyclonic storms of temperate latitudes 

Local storms: thunderstorms, hailstorms, tornadoes. 

The work of the United States Weather Bureau. 

Weather forecasting: principles and practise. 

The care and management of meteorological apparatus. 

Frost: its formation, prediction, protection from. 

Clouds: classification, movements, value in forecasting locally. 

The practical application of meteorological knowledge. 

The text will be supplemented by lectures, collateral reading, and 
laboratory work. 

The laboratory work will include: the use of meteorological instru- 
ments; a series of individual weather observations; the construction of 
charts, diagrams, weather maps, etc.; weather forecasting. 


The following lectures and addresses by Weather Bureau 
men are reported: 

Mr. W. 8S. Belden of the Vicksburg, Miss., office, while on 
leave, August 22, 1906, before the Brown County Teachers’ 
Institute, at Hiawatha, Kans., on “The Work of the Weather 
Bureau ”. 

Mr M. L. Fuller, of the Canton, N. Y., office, July 18 and 
19, 1906, at the Iowa State Normal Summer School, Cedar 
Falls, Iowa, a special address to, the physical geography 
classes; also two evening lectures, upon “‘ The Weather of the 
United States and of Iowa” and “The Work of the Weather 
Bureau; Local Storms ”; also July 23 and 24, at the Webster 
County Teachers’ Institute, Fort Dodge, Iowa, the same two 
lectures. 

Mr. H. W. Richardson, September 22, 1906, before the pub- 
lic school teachers and principals of Duluth, Minn., on “The 
Weather Bureau ”’ 

Mr. M. R. Sanford, August 1, 1906, before the professors 
and students of the Syracuse University Summer School, on 
* Weather Observations, Charts, and Forecasts ”. 

Mr. J. Warren Smith of the Columbus, Ohio, office, August 
22 and 23, 1906, before the Lake County Teachers’ Institute 
at Painesville, Ohio, two lectures on “The Science of the 
Weather” and “The Daily Atmospheric Survey ”; also August 
28 and 2%, at Cleveland, before the Cuyahoga County Teach- 
ers’ Institute, the same lectures; also August 24, at Chardon, 
Ohio, before the Geauga County Teachers’ Institute, the sec- 
ond of the lectures. 

Mr. P. H. Smyth, September 3, 1906, before the Alexander 
County Teachers’ Institute, at the Cairo, IIL, High School 
Building, on “U.S. Weather Bureau Forecasts and Warnings ”. 

Mr. Edward L. Wells, August 9, 1906, before the Summer 
School and Teachers’ Institute, at Boise, Idaho, on “ Weather 
Forecasting ” 

We are glad to say that in some of these cases a slight com- 
pensation or honorarium has been granted to our men for their 
services, and we hope that in many other cases this action will 
be followed. Weather Bureau employees are paid only for 
their exacting official services; the extra labor involved in lec- 
turing and teaching, and the special preparation incident 
thereto, is not imposed upon them as an official duty. Every 
employee may be relied upon to do what he can to promote 
the teaching and study of meteorology. —Ebprror. 





EDUCATIONAL NOTES. 


Prof. Willis I. Milham, of Williams College, Williamstown, 
Mass., has just published in pamphlet form a syllabus of his 
course in meteorology. He informs us that after using the 
syllabus a few years he “may begin to write it up as a text- 
book ”’. 

In the preface to the syllabus it is explained: 


This syllabus is intended primarily for the students of Williams College 
where meteorology is given as a 3-hour elective course for juniors and 
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seniors during the first half-year. A text-book is used as the basis of 
instruction but much supplementary material is added in the form of 
lectures. In order to systematize the work this syllabus, which covers 
both text-book and lectures, was prepared. 

The title is: ‘‘ Syllabus of a Course on Meteorology’’. and meteorology 
is here considered in its broadest sense as the science which deals with 
all atmospheric phenomena. Some things are thus included which may 
not be found in all books on meteorology. The subject is divided into 13 
chapters, of which the first eight are always treated in every book on 
The last five are treated fully in some boeks and past 
over with a few words in others. The chapters are subdivided into sec- 
tions and the sections into topics. References are given in the syllabus 
to the four following books: Davis, Elementary Meteorology; Moore, 
Meteorology; Russell, Meteorology; and Waldo, Elementary Meteor- 
* * * No attempt has been made to give references to all 
the books on meteorology. The reasons for choosing these particular 
four were: (1) They seem to be the most complete modern text- 
books. (2) As far as is known to the author, whenever a separate text- 
book on meteorology is used in any school or college of the United States, 
one of these four is always chosen. 

About forty-five periods are available for the course as given in Wil- 
liams College, and this time suffices for covering the first eight chapters 
in detail, and for several lectures on the more important topics in the 
last five chapters. Davis’s book is used at present as the text-book. Prac- 
tical work in making observations, in deriving generalizations from me- 
teorological statistics, and in making forecasts is required in connection 
with the course. Short essays or theses on special topics are also some- 
times required. 

The detailed outline of sections and topics of the first eight 
chapters was printed in the Monraty Wearuer Review, July 
and April, 1905, Vol. XXNIII, pp. 324 and 159. The revisions 
since that printing have been very slight, and the most notice- 
able change is the addition of references to three other texts. 


The titles of the chapters are as follows: 


meteorology. 


ology. 


I. Introduction — the atmosphere. 


II. The heating and cooling of the atmosphere. 
III. The observation and distribution of temperature. 
IV. The pressure and circulation of the atmosphere. 
V. The moisture of the atmosphere. 
VI. The secondary circulation of the atmosphere. 
VII. Weather bureaus and their work. 
VIII. Weather prediction. 
IX. Climate. 


X. Floods and river stages. 


XI. Atmospheric electricity. 
XII. Atmospheric optics. 
XIII. Atmospheric acoustics. 


We are informed by Prof. Charles 8. 
ment of Biology, Central High School, Philadelphia, Pa., that 
there is at that school “an opportunity for a competent young 
man to secure a very desirable position as instructor in physical 
geography, commercial geography, and the natural history of 
raw materials”. 


Dolley, of the Depart- 


POPULAR METEOROLOGICAL LECTURES IN ENGLAND. 


According to Nature, July 19, a series of popular lectures on 
meteorology has been given, during the past year, by Mr. W. 
Marriott, Assistant Secretary of the Royal Meteorological 
Society, under the auspices of the society itself. The lectures 
have been given before scientific societies, institutions, and 
schools; and a list of lectures for the coming season can be 
obtained by application to Mr. Marriott, at the rooms of the 
society, No. 70 Victoria street, London, S. W. 

The eight lectures to be delivered during the season of 
1906-7 will be illustrated with lantern slides. Their titles are 
as follows: 

1. A chat about the weather. 


2. Weather forecasting. 

3. Rain, snow, hail, and thunderstorms. 
4. The upper regions of the atmosphere. 
5. Clouds, fog, and sunshine. 

6. Climate and health. 

7. Meteorology in relation to agriculture. 
8. How to observe the weather. 


It is so common for American universities to call distin- 
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guished Europeans to this country for short courses of lectures 
on special subjects that we earnestly hope some such institu 
tion, or the Chautauqua, will soon invite Mr. Marriott to de- 
liver a course appropriate to an American audience. The 
popular lectures given in England can doubtless easily be 
supplemented by technical lectures on a subject with which 
Mr. Marriott is so familiar. Itis always valuable to students 
to hear a subject treated by different men from different stand- 
points, and the courses of iastruction in meteorology that are 
given at Harvard, Williams, Amherst, Chicago, and elsewhere 
would doubtless receive new interest if the students could 
also listen to Mr. Marriott. 

Mr. Marriott has also published a little six-penny pamphlet, 
entitled “Some Facts About the Weather”. From the last 
section of this pamphlet we learn that all who are interested 
in the progress of meteorology, ladies as wellas gentlemen, are 
eligible for fellowship in the Royal Meteorological Society. 
Candidates must be personally known to at least one of the 
three fellows who recommend them for election. The annual 
dues are two pounds sterling, or ten dollars, with an entrance 
fee of five dollars or one pound sterling. Fellows receive the 
Quarterly Journal and other publications of the society without 
further payment. 

The Editor will be pleased to join in recommending those 
who desire to join either the Royal Meteorological, the French 
Meteorological, the Austrian, or the German societies. The 
publications issued by them are full equivalents for the annual 
dues. 


RECENT ADDITIONS TO THE WEATHER BUREAU 
LIBRARY. 


H. H. KimMBatt, Librarian. 


The following titles have been selected from among the books 
recently received, as representing those most likely to be useful 
to Weather Bureau officials in their meteorological work and 
studies. Most of them can be loaned for a limited time to 
officials and employees who make application for them. 


Agra and Oudh. Meteorological Reporter. 
Annual statement of rainfall, 1905. [Allahabad.] [1906.] (13 pp.) f°. 
Administration report. 1905-6. Allahabad. 1906. (4 pp.) f°. 
Brief sketch of the meteorology of the United Provinces. ..1905. 

Allahabad. 1906. (7 pp.) f°. 

Austria. K. k. Hydrographisches Central-bureau. 
Jahrbuch 1903. Wien. 1905. v.p. f°. 

Batavia. Kon. Magnetisch en Meteorologisch Observatorium. 
Observations made at the Royal Magnetical and Meteorological 


Observatory, 1904. Batavia. 1906. xxxiv, 174 pp. f°. 
Besancon. Université. Observatoire. 

17™ bulletin météorologique. 1901. Besancon. n.d. v.p. 4°. 

18" bulletin météorologique. 1902. Besancon. nd. v.p. 4°. 
Bibliotheca Geographica. 

1902. Berlin. 1905. xvi, 531 pp. 8°. 
Buitenzorg. Institut Botanique. 

Observations météorologiques 1903-4. n.t.p. n.d. f°. 


Cape of Good Hope. Meteorological Commission. 


Report. 1901. Cape Town, 1902. xvi, 185 pp. f°. 
Same. 1902. Cape Town. 1903. xv, 177 pp. f°. 
Same. 1903. Cape Town. 1904. xiv, 197 pp. f°. 
Same. 1904. Cape Town. [1905] 27; xv, 119 pp. f°. 


Caspari, C{hretien| Ed[ouard|. 
Les recherches scientifiques 4 la Tour Eiffel. (Extr. Bull. Soc. astro., 
Par. Juillet 1906.) Paris. 1906. 9pp. 8°. 
Denmark. Danske Meteorologiske Institut. 
Meteorologisk Aarbog for 1903. Kjobenhavn. 
Same. 1904. Pt. 1. Kjobenhavn. 1905. 143 pp. 
Same. 1905. Pt. 1. Kjobenhavn. 1906. 143 pp. 
Hiffel, G[ustave]}. 
Les observations météorologiques du Weather Bureau de Washing- 
ton. (Extr. Bull. Soc. astro., Par. Année 1906.) Paris. 1906. 
27 pp. 8°. 
Types généraux de comparaisons météorologiques appliqués a 1’ étude 
des stations de Beaulieu-sur-mer, Sévres et Vacquey. 1905. Paris. 
1905. Tipp. f°. 
Finska Vetenskaps-societeten. Helsingfors. 
Bidrag till kinnedom af Finlands natur och folk. 


1974-5. v.p. f°. 
f°. 
fo, 


61 Haftet. Hel- 


singfors. 1902. xxi, 303 pp. 8°. 
Same. 62 Hiiftet. Helsingfors. 1903. 431 pp. 8°. 


—— 
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Oversigt ...férhandlingar. 1901-2. Helsingfors. 1902. xxi, 266 pp. 8°. 


Same. 1902-3. Helsingfors. 1903. v.p. 8°. 
Great Britain. Meteorological Office. 


First report of the meteorological committee... 1906. London. 


1906. 154 pp. 8°. 
Hérault. Commission Météorologique. 


Bulletin météorologique. 1905. Montpellier. 1906. 140 pp. 4°. 


Heredia, Gustavos. 
Perturbaciones seismicas registradas en Puebla 1877-1906. Puebla. 
n.d. a.p. 8°. 
Hessler, Adam. 
Klimatologie Wiirzburgs in ihrer Entwickelung. Wiirzburg. 1906. 
[153]-239 pp. 8°. 
Hijeltstrém, 8. A. 
Observationer pa sndéns temperatur, Bjista 1885-6, Sundsvall, 1886-7, 
1888. Sundsvall. 1906. 39 pp. 
Hungary. Magyar Kiralyi Orszagos Meteorologiai és Féld- 
magnességi Intézet. 
Die Erdbeben in Ungarn .,.1903. Budapest. 1906. 43 pp. 8°. 
Same. 1904. Budapest. 1906. 59 pp. 8°. 
Same. 1905. Budapest. 1906. 28 pp. 8°. 
Lamprecht, Guido. 
Die Minimummeteorologie. Bautzen. 1906. 8pp. 4°. 
Wetterperioden. Bautzen. 1897. 29 pp. 4°. 
Mauritius. Royal Alfred Observatory. 
Annual report of the director, 1905. n.p. n.d. 31 pp. f°. 
Results of the magnetical and meteorological observations, 1904. 
London. 1906. v.p. f°. 
Mill, Hugh Robert. 
The rainfall of Suffolk. (Repr. ‘‘ Water supply of Suffolk’’.) 1906. 
[13]-17 pp. 8°. 
The rainfall of the East Riding of Yorkshire. (Repr. ‘‘ Water supply 
of the East Riding of Yorkshire’’.) [1906.] [17]-25 pp. 8°. 
Mississippi River Commission. 
Stages of the Mississippi River and of its principal tributaries for 
1905. St. Louis. 1906. lix, 75 pp. 8°. 
Prussia. Kénigliches Preussisches Meteorologisches Institut. 
Bericht tiber die Tatigkeit ...1905. Berlin. 1906. 37 pp. 8°. 
Pyrénées-Orientales. Commission Mé‘éorologique. 
33° bulletin météorologique annuel 1904. Perpignan. 1906. 51 pp. f°. 
Sommer, Emil. 
Die wirkliche Temperaturverteilung in Mitteleuropa. Stuttgart. 
1906. [125]-166 pp. 8°. 
Southern Rhodesia. statist. 
Report on meteorology. . 1903. Salisbury. 1903. 21 pp. f°. 
Same. 1904. Salisbury. 1904. 8Spp. f°. 
Southport. Meteorological Department. Fernley Observatory. 
Report and results of observations. 1905. Southport. 1906. 30 pp. 8°. 
Sutton, J. R. 
The climate of East London, Cape Colony. (Extr. Trans. So. Afr. 
phil. soe. v. 16, Pt. 3. Aug., 1906.) 217-236 pp. 8°. 
Vaucluse. Commission Météorologique. 
Compte rendu 1905. n.p. n.d. 32 pp. f°. 


RECENT PAPERS BEARING ON METEOROLOGY. 


H. H. Kimpart., Librarian. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a —— 


Bulletin of the American Geographical Society. New York. Vol. 88. Sept., 
1906. 
Snow in the Sahara. [Note.] P. 557. 
Journal of the Franklin Institute. Philadelphia. Vol. 162. Oct., 1906. 
Henry, Alfred Jj/udson]. Weather forecasting from synoptic 
charts. Pp. 297-316. 
Journal of the Meteorological Society of Japan. Tokyo. 25th year. July, 1906. 
Uyeda, R. On the foehn at Kanazawa. (Jap.) 
Nature. London. Tol. 74. Sept. 13, 1906. 
Chree, C. Atmospheric electricity in Algeria. [Review of paper 
by Ch. Nordmann.] P. 505. 
Proceedings of the American Philosophical Society. Philadelphia. Vol. 45. 
Chamberlin, Thomas C. On a possible reversal of deep-sea cir- 
culation and its influence on geologic climates. Pp. 33-43. 
Nipher, Francis EB. The elimination of velocity effects in measur- 
ing pressures in a fluid stream. Pp.77-81. 
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Review of Reviews. New York. Vol. 34. Sept., 1906. 
— The cost (in electricity) of a flash of lightning. P. 378. 
Science. New York. New Series. Vol. 24. Oct. 19, 1906. 
— The fire ships of Bay Chaleur. [Note on work by W. F. Ganong. | 
P. 501. 
Scottish Geographical Magazine. Edinburgh. Vol. 22. Oct., 1906. 
—— The insolation of Switzerland. [Note.] Pp. 547-548. 
Symons’s Meteorological Magazine. London. Vol. 41. Sept., 1906. 
— Lambrecht’s polymeter and hygrometer. Pp. 151-152. 
Searle, G., and others. The recent great heat [Aug.—Sept., 1906). 
Pp. 153-155. 
Annales de Chimie et de Physique. Paris. 8 sériea. Sept., 1906. 
Villard, P. Essai de théorie de l’aurore boréale. Pp. 1-29. 
Archives dea Sciences Physiques et Naturelles. Geneve. 1 période. Tome 2.. 
15 Sept., 1906. 
Klingelfuss, Fr. Remarque sur un éclair en tourbillon. Pp. 
270-273. 
— La fata morgana. Pp. 274-275. 
Ciel et Terre. Bruzelles. 27 année. 16 aoiit, 1906. 

De Heen, P. Théorie des phénoménes électriques de l’'atmosphére, 
basés sur les propriétés de l'état particulaire. Pp. 295-308. 
Comptes Rendus de l Académie des Sciences. Paris. Tome 143. 10 Sept.. 

1906. 
Stérmer, Carl. Les expériences de M. Villard et sa théorie des 
aurores boréales. Pp. 408-411. 
La Géographie. Paris. Tome 13. 
Chevalier, Aug. L’ile de San-Thomé. [Climate.] Pp. 257-274. 
Lemoine, Fréderic. Les cyclones de Tahiti de mai 1905 et février 
1906. Pp. 486. 
Revue Néphologique. Mons. Sept., 1906. 
Monné, A. J. La nébulosité A Nijkerk. Pp. 65-66. 
Biracke], A. Jours d’orage et jours de gréle A Bréme, 1829-1868. 
Pp. 66-68. 
Illustrierte Aéronautische Mitteilungen. Strassburg. 10 Jahrgang. Okt., 1906. 
—— 25 Jahre Geschichte des Berliner Vereins fiir Luftschiffahrt. 
Pp 329-380. 
Meteorologiache Zeitachrift. Braunachweig. Band 23. Sept., 1900. 
Hopfner, Friedrich. Ueber die Grésse der solaren Wirmemengen, 
welche in gegebenen Zeiten beliebigen Breiten der Erde zuge- 
strahlt werden Pp. 385-395. 
Hopfner, Friedrich. Die tigliche solare Wirmestrahlung auf 
einer in beliebiger Breite fest gegebenen Flicheneinheit. Pp. 
396-401. 


Osthoff, H. Der Mammato-Cumulus. Pp. 401-408. 
Krebs, W. Der Ponape-Taifun vom 20. April 1905. Pp. 411-413. 
- Jiihrliche Niederschlagsmengen zu Toronto 1845 bis 1903 und 
Wasserspiegelschwankungen des Ontario-Sees. P. 413. 

Hann, J[ulius]. Sutton: Ueberden tiglichen Gang des Barometers 
zu Kimberley. Pp. 417-418. 

Hann, J{ulius}. Temperaturabnahme mit der Héhe auf Spitz- 
bergen. Pp. 418-419. 

Hegyfoky, J. Die Frihlingsankunft der Vogel und die Witterung 

* in Ungarn im Zeitraume 1894-1903. Pp. 419-421. 

Kerner, Fritz v. Abnahme der Bodentemperatur mit der Hihe 
im Prologgebirge in Dalmatien. Pp. 421-422. 

Prager, —. Ueber die Genauigkeit der graphischen Darstellung 
des tiglichen Ganges der Temperatur. Pp. 422-425. 

Hann, J[ulius}]. Klima von Perpignan. Pp. 425-427. 

Zum Klimader Sahara. P 427. 

Hann, J[ulius]. Tiglicher und jaihriicher Gang der Verdunstung 
in Siidindien. Pp. 428-429. 

Hann, J[ulius]. Gang der Bodentemperatur zu Tacubaya (Mexico). 
P. 430. 

Hann, J{ulius]. Tiglicher und jihrlicher Gang der Bodentem- 
peratur in Tokyo. P. 430. 

— Grisste Tagessumen des Regenfalls auf Ceylon. Pp. 431-432. 

Hann, J|ulius}]. Regenverhiltnisse von Hongkong. P. 432. 

Naturwiasenschaftliche Rundschau. Berlin. 21 Jahrgang. 20 Sept., 1906. 

Hellmann, G{ustav]. Verwandlung von Fahrenheitgraden in 

Centesimalgrade und umgekehrt. P. 487. 
Das Wetter. Berlin. 23 Jahrgang. Sept., 1906. 

Hecker, Alfred. Die Geschichte der Wettertelegraphie und der 
Wettervorhersage unter besonderer Beriicksichtigung des land- 
wirtschaftlichen Witterungsdienstes. Pp. 193-197. 

Lindemann, —. Die meteorologische Station auf dem Fichtelberg 
1891-1905. Pp. 197-201. 

Klengel, Friedrich. Die Niederschlagsverhiltnisse von Deutsch- 
Siidwestafrika. Pp. 202-206. 

— Wetter-Plaudereien. Pp, 210-212. 
Hemel en Dampkring. Den Haag. 4Jaargang. Sept., 1906. 

Smits, P.J. Wolken-waarnemingen te Batavia gedurende de jaren 
1903-1905, Pp. 73-77. 

Hiesink, C. W. De invloed der maan op de onweders. [The influ 
ence of the moon on thunderstorms.] Pp. 78-79. 
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CORRIGENDA. 


Monraty Wearuer Review for December. 1905, Vol. XX XITI, 
No. 12, page 526, first column, line 25, omit “Silver thaw ”; 
line 27, read “Glazed frost, or Silverthaw”. Also same page, 
second column, line 17, omit “or silver thaw”; line 23, after 
«“ Glazed frost’ insert “or silver thaw ”’. 

Monraty Wearser Review for April, 1906, Vol. XXXIV, No. 
4, page 171, second column, line 25, for “a similar applica- 
tions ’’, read “a similar application ”’. 

Monruty Weatruer Review for May, 1906, Vol. XXXIV, No. 
5, page 214, first column, line 39, for “and very feeble”, read 
“under very feeble ’’. 

Monruty Wearuer Review for June, 1906, Vol. XXXIV, No. 
6, page 267, second column, in left-hand column of Table 20 
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(Height in meters), for “7500” read “7000”; also same 
page, second column, line 9 from bottom, for “n”’ read “a”. 
Page 269, second column, in left-hand column of Table 36 
(Height in meters), for “6008” read “6000”. Page 270, first 
column, in left-hand column of right-hand division of Table 
39 (B—B,, N.), line for 8000, for “—076” read “—0.6”". Page 
280, first column, under title “The Energy of a Storm”’, for 
“T. D. Smith, M. D.” read “ D. T. Smith, M. D.”’ 

Monruty Wearuer Review for July, 1906, Vol. XXXIV, No. 
7, page 315, second column, line 12 from bottom, for “ Sierro 
de Luquillo” read “Sierra de Luquillo”. Page 320, Table 
15, title: add the words “available to the author in 1904”, 
after the word ‘‘records”’. In the table itself omit the data 
given for Canovanas, Perla, and San Juan, and refer to tables 
10, 13, and 9, respectively. 


FORECASTS AND WARNINGS. 


By Prof. E. B. GaARRiorT, in charge of Forecast Division. 


Two well-defined and energetic storms appeared in the mid- 
dle and northern latitudes of the North Atlantic Ocean dur- 
ing September, 1906. The first of these was a West Indian 
disturbance that is described elsewhere in this number of the 
Monraty Wearuer Review. This disturbance past west and 
north of Bermuda during the night of the 8—9th, set in over the 
British Isles on the 13th, and moved thence over Northwestern 
Europe. The second ocean disturbance of consequence ap- 
peared over the Azores September 30 and moved thence north- 
eastward to the British Isles by October 2. Advices were 
cabled to Lloyds, London, in connection with these storms. 
The advice dated the morning of September 5 stated that a 
severe storm would move northeastward from Bermuda, and 
that of September 30 that a severe storm south of the Azores 
would probably move northeastward. Aside from dates of the 
passage of the storms referred to, barometric pressure was 
notably and persistently high over the middle and eastern por- 
tions of the North Atlantic. 

In the United States the first decade of September was warm 
and dry, except in portions of the Southern States and on the 
north Pacific coast, where heavy rain occurred. A barometric 
disturbance that appeared on the north Pacific coast on the 5th 
was attended during the 5th and 6th by the first gale of the 
fall season. The second north Pacific coast storm prevailed 
from the 12th to 15th, and the third from the 22d to 24th. 
On the 23d the first rain of the season fell in the bay counties 
of California. Attending the eastward and southeastward 
progress of an area of high barometer that appeared on the 
extreme north Pacific coast on the 25th, low temperatures and 
frost were experienced in northern Iowa, northern Nebraska, 
and southern South Dakota on the morning of the 27th. At- 
tending a second area of high barometer that appeared on the 
north Pacific coast on the 28th, killing frost occurred in North 
Dakota on the 29th, and on the 30th frost was reported from 
the States of the lower Missouri Valley over the upper Lake 
region, and a minimum temperature of 18° was noted at White 
River, Ont. The only conspicuously severe and destructive 
storm of the month in the United States was the disturbance 
that advanced from the western Caribbean Sea northward over 
the Gulf of Mexico during the third decade of the month. This 
storm is described under “The West Indian Hurricanes of 
September, 1906 ”. 

BOSTON FORECAST DISTRICT. 

The month, as a whole, was warm and dry, and in many 
sections, particularly in Maine and New Hampshire, low water 
in streams, springs, and ponds occasioned much inconvenience 
to milling and other interests. The highest temperatures of 
the month were noted generally on the 19th and the lowest 
on the 25th, light to killing frosts being reported in many 
sections on the latter date. No heavy windstorms occurred 
on the coast and shipping suffered little delay on account of 
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weather conditions. Frost warnings were issued to cranberry 
growers on the 24th, and moderate to killing frosts, with 
temperature 4° to 6° below freezing, occurred in that region 
on the morning of the 25th. The warnings were of much value 
to the cranberry interests. No storms or frost occurred 
without warnings.—J. W. Smith, District Forecaster. 

NEW ORLEANS FORECAST DISTRICT. 

Weather conditions were moderate, except during the period 
of the tropical storm that past inland between New Orleans 
and Mobile on the 26th. Warnings were issued well in ad- 
vance of this storm, were widely distributed, and precautions 
were taken to prevent the loss of life and property. (See 
special report in this number of the Review.) There was no 
loss of life in this section, and the loss of property was very 
small when the severity of the storm is considered. Frost 
warnings were issued for Oklahoma, Okla., and Bentonville, 
Ark., on the 30th.—I. M. Cline, District Forecaster. 

LOUISVILLE FORECAST DISRICT. 

The month was one of the wettest Septembers on record, 
both as regards the great number of rainy days and the re- 
markably heavy rainfalls that occurred thruout Kentucky and 
Tennessee. General conditions were sluggish until the 12th 
when a disturbance moved rapidly across the upper central 
valleys and the Lake region, closely followed by a strong high 
barometer area which from the 14th to 17th gave the only 
clear period of the month. The tropical storm that moved 
slowly up the Mississippi Vallev from the 27th to the 29th 
gave high winds and heavy rains, but caused no damage of 
consequence.—F’. J. Walz, District Forecaster. 

CHICAGO FORECAST DISTRICT. 

There were no storms of consequence until the 28th when 
a tropical disturbance caused a severe northeast rainstorm to 
set in over the upper Mississippi Valley and the southern por- 
tion of the upper Lake region. Storm warnings were ordered 
for Lakes Michigan and Huron, but the increase in the inten- 
sity of an area of high barometer in the northwest prevented 
the northward movement of the storm, and the high winds, 
which did not set in until the morning of the 29th, were con- 
fined to the southern portions of the lakes mentioned. Frost 
warnings on the 29th and 30th for the upper Lake region, the 
Missouri and upper Mississippi valleys were followed by gen- 
eral frosts, which were heavy or killing in places. Frost warn- 
ings on the 26th for portions of Wisconsin, Minnesota, Iowa, 
and Nebraska were partly verified.—H. C. Frankenjield, Pro- 
Fessor and District Forecaster. 

DENVER FORECAST DISTRICT. 

The month was drier than usual except in northern Utah 
and on the middle eastern slope of the Rocky Mountains. At 
several stations in southeastern Colorado the rainfall was the 
greatest on record for September. While the month was gen- 
erally cooler than usual there was an absence of cold periods, 
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and killing frosts were confined to high level stations; they 
were accurately forecast, as were most of the light frosts 
reported.—F. H. Brandenburg, District Forecaster. 

SAN FRANCISCO FORECAST DISTRICT. 


There were moderate rains of the sonora type in the Colo- 
rado Valley section on the 14th, 15th, and 16th, and thunder- 
storms in the extreme southern portion of the State on the 
15th. On the 23d a moderate disturbance moved rapidly 
southward along the coast, and showers occurred from San 
Francisco northward. Some high winds were reported in the 
San Joaquin Valley and Nevada with the passage of this dis- 
turbance. The month closed with extremely warm weather in 
the vicinity of Los Angeles.— A. G. McAdie, Professor and Dis- 
trict Forecaster. 

PORTLAND, OREG., FORECAST DISTRICT. 

As a rule the storms of the month past too far north to 
cause severe weather in the north Pacific coast States. Rain- 
fall was heaviest—one to two inches above the normal 
amount—in western Washington and slightly below normal 
elsewhere. Temperature averaged from one to nearly four 
degrees above normal. There were two stormy periods, 6th to 
8th and 12th to 14th. The maximum wind during the first 
period was 72 miles an hour from the southeast at North Head 
and during the second period 64 miles from the southeast at 
the same station. Light frosts were general the mornings of 
the 11th and 26th, and they occurred in scattered places on 
other dates. Timely warnings were issued for all storms and 
frosts and no casualties or damage of note is known to have 
occurred.—E£. A. Beals, District Forecaster. 
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RIVERS AND FLOODS. 


There were but few stations where flood stages were 
recorded during the month,and these were in the southeastern 
and central Gulf States. 

The highest water in the rivers of North Carolina and South 
Carolina was the result of the heavy rains of the preceding 
month, altho high water occurred from the 15th to the 20th 
in these rivers. 

During the last few days of the month the heavy rains over 
the middle Gulf States caused the rivers of that section to rise 
rapidly. With the exception of the Black Warrior River, flood 
stages were not reached. In some instances the highest read- 
ings were caused by the high wind backing the water up- 
stream. Warnings were issued for the high water in all cases 
except in the Meridian and Mobile districts where the loss of 
communication prevented the distribution. 

On September 24 the steamer Lora, laden with freight 
from St. Louis, Mo., docked at the wharf in Kansas City, Mo. 
This event marks the renewal of traftic on the Missouri River, 
after the lapse of more than a decade. 

The highest and lowest water, mean stage, and monthly 
range at 270 river stations are given in Table VI. Hydro- 
graphs for typical points on seven principal rivers are shown on 
Chart I. The stations selected for charting are Keokuk, St. 
Louis, Memphis, Vicksburg, and New Orleans, on the Missis- 
sippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red. 


THE WEATHER OF THE MONTH. 


By Mr. P. C. Day, Assistant Chief, Division of Meteorological Records. 


PRESSURE. 

The distribution of mean atmospheric pressure for Septem- 
ber over the United States and Canada is graphically shown 
on Chart VI, and the average values and departures from the 
normal are shown for each station in Tables I and V. 

Pressure was high over the entire central portion of the 
country from the Atlantic to the Pacific, with the crest over 
the Appalachian region, and diminished rapidly north and 
south. 

The high area over the Ohio Valley and Middle Atlantic 
States was more pronounced than usual, and extended well 
into the lower Lake region and New England. On account of 
the rather persistent presence of high pressure areas over the 
central sections of the country, the low areas that crost from 
the Pacific, or that formed on the Rocky Mountain slope, pur- 
sued courses well to the north and were not accompanied by 
severe weather of any description. The barometer averaged 
unusually low over the lower Mississippi Valley, owing to the 
passage over that section of the severe and destructive hurri- 
cane from the 26th to the 27th and the stormy conditions that 
prevailed for several days thereafter. 

Pressure was also lower than the average over the entire 
northern border from the Great Lakes to the Pacific and over 
New England and the Maritime Provinces of Canada. 

Under the influence of the high pressure over the Ohio 
Valley and Lake region the surface winds over the Mississippi 
Valley and the Great Plains were generally from an easterly 
quarter, while over New England and along the northern 
border as far west as the the Rocky Mountains they were from 
the south. 


TEMPERATURE. 

The month was one of unusual warmth, altho no extended 
periods of excessive heat occurred. Over all sections of the 
United States, except the southern Rocky Mountain and 
Plateau region, and extending into the Canadian Provinces as 
far north as observations extend, the temperature averaged 


well above the normal. Over the Missouri, upper Mississippi 
and Ohio valleys, and the Lake region the daily average was 
from 4° to 6° above the normal. The monthly mean tempera- 
ture was slightly below the average in Nevada, Utah, western 
Colorado, northwestern Arizona, and southeastern California. 

While warm weather was the rule, the daytime tempera- 
tures were not excessive, and maximum readings of 100°, or 
above, were recorded in small areas only. In the upper Mis- 
souri Valley temperatures of 100°, or above, were recorded 
from the 7th to the 9th and unusually high temperatures pre- 
vailed over southern California during the closing days of the 
month. Temperatures below the freezing point were recorded 
over small sections during the latter part of the month, but 
over the greater part of the country, including the corn-belt, 
vegetation was untouched by frost at the end of the month. 

PRECIPITATION. 

The precipitation was generally ample in all sections of the 
interior from the Rocky Mountains eastward. Over Nebraska, 
Colorado, western Kansas, and surrounding districts the pre- 
cipitation was abnormally heavy for September, which is 
usually a month of light rainfall. 

At Dodge, Kans., the fall for the month, 9.26 inches, was 
twice the amount recorded in any previous September during 
the past thirty years. The month was also one of heavy pre- 
cipitation over the lower Mississippi Valley and east Gulf 
States. The larger portion of the precipitation over this 
region occurred, however, during the last few days of the 
month, attending the passage of the severe tropical storm of 
the 26th and 27th over that section. Much damage was done 
by the latter storm from wind and high water, a full account 
of which will be found im another portion of this Review. The 
rainy season on the north Pacific coast began early in the 
month, and amounts far in excess of the average were re- 
corded over the western sections of both Washington and 
Oregon. 

Along the entire Atlantic coast from Maine to Florida the 
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month was one of very light precipitation. This deficiency 
was very pronounced over northeastern Florida, where at 
Jacksonville it amounted to more than six inches. In marked 
contrast to the above record the amount at Pensacola, in the 
western section of the same State, was nearly twelve inches 
above the average. 

In nearly all sections the month was one of abundant sun- 
shine, affording ideal conditions for ripening and harvesting. 

Average temperatures and departures from the normal. 


> 
° Average 
~ a tempera- Departures —-~ 2 Average 
2 tures or the departures 
Districts < = for the current | ae ieee 
=S current month, on one 1, | January 1, 
= month. wary 5. 
4 
° ° ° °o 
New England ...........-+-+«+-- 9 62.4 ‘ 2s + 6.8 0.8 
Middle Atlantic ................- 13 70,9 3.9 +11.8 1.3 
South Atlantic .............-.+-- 10 77.1 3.8 + 4.8 0.5 
Florida Peninsula*® ............. 8 81.2 1.9 + 60.8 0.1 
Bie GONE, .. cc ccccccccccccssccees 8 78.5 124 3.5 in on 
Rr ee 7 78.8 29 ae mn 7 
Ohio Valley and Tennessee...... 12 72.3 + 41 1.1 0.5 
Lower Lake .......--.+--0-50005- 8 67.2 4.0 13.5 L 1.5 
Upper Lake .......---.-+0-es0005 10 64.4 5.1 18.8 24 
— Dakota *.. Seevees 8 62. 8  §.4 420.0 L292 
per Mississippi Valley. see cuses 13 69.1 + 4.5 + 7.5 - 9.8 
Mievouri Valley . phe sens cense | 67.9 + 2.7 110.4 + 1.2 
Northern Slope. ...............-- 7 60.7 + 26 . 9.3 1.0 
Middle Slo : maneet 6 68.0 0.3 1.3 0.1 
Southern Slese*... pebeedebahevesese 6 72.1 — 0.2 a 9 «= £8 
Southern Plateau *........ er 13 68.9 0.8 0.1 0.0 
Middle Plateau * ............... 8 60. 2 1.2 - 1.3 - 0.1 
Northern Plateau*.............. 12 61.0 27 $15.2 14.7 
BE PDs cc cc ccoscsovccsees 7 57.7 + 0.6 11.7 2s 
Middle Pacific..............-++.- 5 63.0 + 0.1 9.5 1.1 
Tn a os conn gate es obscene 4 69. 2 + 0.8 6.8 0.8 


* Regular Weather Bureau and selected cooperative stations. 


In Canada.—Prof. R. F. Stupart says : 


The temperature was average or slightly belowin the eastern portion 
of Quebec and over the Maritime Provinces, also in a considerable por- 
tion of British Columbia; elsewhere in the Dominion the average was 
exceeded, and in most districts to a marked extent. Alberta was from 
1° to 4° above the average, Saskatchewan 2° to 7° above, Manitoba 7° 
above, Ontario 2° to 6 ° above. Toronto recorded the warmest Septem- 
ber on record but one, that of 1881. 


Average precipitation and departures from the normal. 


a 
° Average. Departure. 
' na 
33 a 
Districts. 3 ecumu- 
Bs Current a Current lated 
ag month. ages month. since 
z, normal. Jan. 1. 
Inches. Inches. | Inches. 
Mow Maagtands, ... .....2c.ccccccce rccvccece 9 2. 57 81 —0.6 ==, @ 
Middle Gtlantic SS ae errr 13 1. 61 43 —2.1 40.4 
ies epuenc cide veneers 10 3. 65 72 —1.4 —1.4 
Florida Peninsula® ................-++.- 8 4.57 60 —3.6 +6.0 
EE ccks ts in Gdecevscs édeensdaseees s 9.77 266 +61 41.8 
RS nate adi nce asadetaebe ones 7 8. 08 81 —0, 7 | -7.3 
Ohio Valley and Tennessee.............. 12 4. 60 153 +1.6 | —3. 8 
othe cadtsubbess evecdeecenese ‘ 2. 39 80 0.6 | —4,1 
eon wa dy peken sees sane eeene 10 3. 42 97 —0.1 —2.2 
I ion et ondnbesseceskeosant 8 0. 98 90 —0, 1 190 
r Mississippi Valle pens 13 3.97 121 $0.7 ~0.5 
Missourl Vall io ieeeeee eee eee 11 4.01 154 $1.5 | +0.9 
BPOMUNOED GOODS. 2. 2.00 cc ccccccccccccccecs 7 1, 57 162 +0.6 | $2.1 
i ie ee a a eR 6 4.28 240 2.5 +2.0 
ID BIID®. 5 0 0c cccccccccccccccsees 6 3. 49 130 +0. 8 | +4.0 
ne... vcsceceseseeseseane 13 0. 98 111 +0.1 | +3.0 
ns onc scntacpnrndchusdas 8 1.24 148 +0.4 | +4.4 
Ee . cn eseséescceesesseess 12 0. 58 59 —0.4 —0.3 
ae cin esihe aaniinn saueees 7 4.31 148 +1.4 —6.9 
a. sacken odckhbabnehanee 5 0. 36 47 —0.4 4.1 
ES 3: od dodaceenes seandadnseers 4 0. 05 100 0.0 | 6.4 


* Regular Weather Bureau and selected cooperative stations. 
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In Canada.—Professor Stupart says: 


The chief characteristics of the precipitation for September were the 
unusually heavy rainfalls in the lower mainland of British Columbia and 
in Cariboo, and the deficiency of the rainfall in the Western Provinces 
generally, also in the more northern and eastern portions of Ontario, as 
well as over the greater portion of the Maritime Provinces. In the 
Peninsula of Ontario the average amount was exceeded in some locali- 
ties and was not maintained in others, whereas in Quebec it was average 
in the western and exceeded the average by from one to two inches in 
the eastern portion. The most noticeable positive departures were: 
New Westminster, 6.3 inches; Barkerville, 4.6 inches; and the most pro- 
nounced negative departures, Calgary, 1.3 inches; Medicine Hat, 1.1 
inches; Port Arthur, 2.3 inches; White River, 2.2 inches; Rockliffe, 1.1 


inches; St. Johns, 1.3 inches; Sydney, 1.3 inches. 
Average relative humidity and departures from the normal. 
ee 2 
& | ssa g HF aq 
Districts. # tse Districts. | £ | See 
S| Fes s | Bes 
< |Aa* < |Aa=* 
* s 
New England ................| 78 — 3 || Missouri Valley .............| 78 + 7 
Middle Atlantic.............. 79 + 2 || Northern Slope.............. 63 + 8 
South Atlantic ...............| 84) + 4]|| Middle Slope................ 72 +14 
Florida Peninsula............| 79 3 || Southern Slope.............. 74 +11 
NG GOMES wcbcecccrccvsescsces 86 +10 || Southern Plateau ........... 45 + 6 
We EES dedcaceces cuseesses 80 + 6 || Middle Plateau..............| 48 +10 
Ohio Valley and Tennessee.. . 80 + 8 || Northern Plateau ........... 46 — 6 
eee 73 0 || North Pacific ...............| 78 + 6 
I Dn dbines save sectses 78 | + 1 || Middle Pacific............... 62 5 
OS re 70 + 4 || South Pacific................ 65 —1 
Upper Mississippi Valley..... 77 + 5 | 
Average cloudiness and departures from the normal. 
, | &2 £2.; 
& sta & | se 
Districts. f bee Districts. £ | Seé 
B | Bes | EES 
< /4 </{4 
New England ................ 4.1 | — 0.9 || Missouri Valley ............. 4.5 + 0.1 
Middle Atlantic.............. 4.8 0.0 || Northern Slope.............. 3.5| —O.5 
South Atlantic ............... 5.0 0.2 || Middle Slope ................ 43 + 1,1 
Florida Peninsula. ........... 4.1 — 1.4) Southern lope. . Piaerntenaews 4.4 + 0.8 
SE Ch cnbkcweses becdnnns< 6.1 1.7 | Southern Plateau ........... 1.9; —0.4 
WME GE once chsbeosseevaees 5.0 0.7 || Middle Plateau ............. 3.0 + 0.5 
Ohio Valley and Tennessee.... 56 | + 1.2 | Northern Plateau ........... |} 34) —0.7 
SO ee 3.6 | — 1.2 || North Pacific................ | 6.2 + 0.3 
Oppet EGS ....060sccccccsene 4.3 | — 0.8 || Middle Pacific ..............| 3,1 + 0.3 
SS iii onan us.duciee 4.4) + 0,1 || South Pacific................ ; 20) —0O5 
Upper Mississippi Valley..... 4.6|/+ 0.4 


Mazimum wind velocities. 


> & |) 8 

= = i. pe} 

Stations. s FE 3 Stations. $ 3 3 

= © = C = 

Alielia Aleria 

Birmingham, Ala........ 27 50 se. — en Light, Cal. . 9 50 | nw. 
Cape Henry, Va........- 16 It Ve ae er 80 eae’ 12 57 | nw 
Mem ahis, Es 600+ 0008 22 60 nw. De. ie nt oneediees 13 74 |) nw 
BESREED, AO, nb000000 690+ 27 55 ee, res ee 23 58 | nw 

Mount ‘Tamalpais, Cal. 12 70) nw. _ eee ry a 65 | nw. 
Dl a ies @. ; - 13 61 pw, St. Paul, Minm.......... 25 50 | ow, 
isin ves ek th enniied 23 50 nw. Sand Key, Fla ......... 24 54 ose. 

Do. sone 24 56 Co nw. Ee ee 25 BO se. 
North Head, ‘Wash. ... 5 50 se. Tatoosh an Wash... 5 58 | s 
a ae ao a 5 nui eatin 7 74 | se, i sieensens id ane 6 54 | ss. 
Do. ewewuseb's 12 62 | se. Do Wenes 7 54 os. 
Pensacola, F — Tegapalentns 26 62 | ne. Williston, 'N. ‘Dak. are 15 50 ow. 
Ti conte oe chendeshnn 27 83 | e. Wilmington, hy Ghitodad 17 50 ome 
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In the following table are given, for the various sections of 
the Climatological Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 


MONTHLY WEATHER REVIEW. 
CLIMATOLOGICAL SUMMARY. 


By Mr. James Berry, Chief of the Climatological Division. 


TEMPERATURE AND PRECIPITATION BY SECTIONS, SEPTEMBER, 1906. 


and lowest temperatures with dates of occurrence, the stations 


reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings. 
The mean temperatures for each section, the highest and 


Section. 


Alabama 
Arizona... 
Arkansas 
California...... 
Colorado. 
Florida ... 
Georgia 
Hawaii. 
Idaho 
Illinois .. 
Indiana 
lowa. 
Kansas 


Kentucky 


Louisiana .. 


Maryland and Delaware. 


Michigan 
Minnesota 
Mississippi . 
Missouri . 
Montana 
Nebraska 
Nevada ..... 
New England * 
New Jersey .. 


New Mexico ... 
New York .... 


North Carolina . 
North Dakota....... 


GD we see 
Oklahoma and 
Territories. 


Indian 


OTOMON ... 6. ccnes 


Pennsylvania 
Porto Rico.... 
South Carolina . 


South Dakota 


Tennessee 
Texas . 
Utah 


Virginia .. 
Washington . 


West Virginia et a 


Wisconsin . 
Wyoming ...... 


* Maine, New Hampshire, Vermodt, Massachusetts, Rhode Island, and Connecticut. 


For description of tables and char 





70. 


61 


64. 
55. 


Section average. 
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Depastuse from 
the norma! 
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Pe errs: Pp S 
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ee 
eo ono@orw-) 


"Se So P= 


ony 


oe - 


ses 


cower & 4h Oo 


or more years of observation. 
records is smaller than the total number of stations. 


Temperature—in degrees Fahrenheit. 


Station 


Newberne 

Aztec 
§Heber 
Jonesboro 


Mammoth Tank Wi 


Holyoke 
Orange City 


Fleming 
Kihei, Maui 
Crarnet, 


8 stations ..... sakis 


4 stations. 
Clarinda 

5 stations ..... 
§ Loretto 
?Maysville.. 


Alexandria 


Millsboro, Del. 
Iron wood 
New London.. 
Aberdeen 
Princeton. . 
Plenty wood . 
Lynch 

Logan 
Cavendish, Vt 
3 stations 
§Carlisbad . 
?San Marcial . 
Elmira 
§¢Pinehurst. 
?Sloan 
Larimore 
Marion... 

8S. MeAlester, Ind 


Umatilla 


Irwin .. 
Adjuntas 
Blackville... 
§Cherry Creek 
Kennebec .. 
Cedar Hill 
Tilden.... 
ilite 


3 stations 


Zindel 

Romney - 
Meadow Valley. 
Aleova.. 


Monthly extremes. 


Highest. 


100 
wy 
101 
OS 
103 
103 
Ys 
104 
99 
95 
99 
97 
96 
100 


Date. 


13 
30 
5, 162 


~~ 
- 


Station. 


Hamilton.. 
Quakingasp .. 


Harrison ...... 


Tamarack .... 
3 stations ° 
— 


Stephenville 


Clayton. 


Hamuula, Hawaii. ?, 


ee 
Lanark 


a aad 


Washta. 
Farnsworth 


Williamstown. 


§Collinston 
?Farmerville 
Oakland, Md. 
Wetmore........ 
International Falls 
Ripley .. ‘ 
Bethany 

Grayling 
Winnebago 
Squaw Valley 

3 stations... 
Layton... 
Elizabethtown 
Bouckville 

Buck Spring . 
Pratt. peheeee 
South Lorain 
Taloga, Okla 
§Crranite 
7Prospect 

Pocono Lake 
Corozal 
Greenville 

Pine Ridge. . 
Silver Lake. 
Nazareth 
iieankeseseeeess 
§ Lincoln 
Milford 

Wilbur 

Bayard 

4 stations .4 
South Pass City. . 


ry 3 
se 3 
g 83 
s £E 
i s ts 
: = e 
e $s 2 S83 
3\;448\a4 
5S 16 8.44 5. 93 
23 17f 0.43 , —0.79 
47 30 6.24 2. 88 
25 16 0.2% | —0. 21 
19 17 2. 47 1. 23 
60 17¢ 1 an 
60 10¢ 5. 50 1, 85 
a4 ” 5. 29 +1, 65 
39 i9 iatcehea 
10 12 0. 53 —0, 35 
38 27 5.10 +1, 86 
3y 25 4,07 +1. 47 
27 30 4. 16 0. 85 
28 30 3. 81 +0. 81 
45 15 6. 15 +3. 55 
57 307 oF 
57 304 5.10 +1, 37 
36 15 1,28 | —1.78 
22 1 2. 24 0. 92 
24 30 3. 73 0. 92 
59 1 9.17 5. 80 
36 27 4.15 +0. 39 
14 26 1.04) —0. 08 
26 29 8.33 | +1.09 
1s 11 0.30 | —0. 09 
24 25 2.36 1,21 
33 25 2.19 1,70 
25 19 1, 68 0. 38 
25 25 274 | —0. 22 
Mb 29 4, 38 -0, 32 
20 29 1. 20 +0. 20 
36 15 2.92 +0. 21 
36 30 4.06 1. 20 
20 1178 io « 
» mw 20 0. 68 
30 25 2. 46 0.77 
56 8 7 10.59 |...... 
55 9 4. 85 +0. 80 
29 26 8. 37 +1. 66 
47 . 6.46 + 3. 52 
39 30 3. 47 +-0.25 
20 17 1.33 | +0.54 
41 2508 oo 
4l 256 2.24 | —1.22 
16 10 3. 04 1.34 
38 25 3. 25 0.13 
26 30 3. 57 0.11 
12 12 . 28 0. 50 
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Precipitation—in inches and hundredths. 


Greatest monthly. 


Station. 


Daphne............ 
Fort Apache 
Jonesboro 
Woodleaf....... 
Antelope Springs. . 
Bec dccgs cevcce 
eres 
Honomanu, Maui.. 
American Falls 
Yorkville..... 
Madison... ..... , 
Thurman .. 
Macksville., . 


ee 


Houma 


Oakland, Md.. ..... 


Holland an 
Long Prairie. ...... 
Columbia.... ..... 
Marble Hill 
Marysville 
Wahoo.... 

Squaw Valley 


Narragansett PierRI 


tancocas. 
Cloudcroft 
Watertown... 
Horse Cove ... 


Forman.. 
Hudson... 


Stillwater, Okla Sta 


Nehalem 
Saegerstown .. 
Isolina.. 
Walhalla 

Elk Point.... 


Lafayette 
Ps sedcoseeesce 
PE 44080 bes 


Speer's Ferry 
Quiniault... 
Pickens 
Racine... . 
Moore. . 


Amount, 


+47 stations, with an average elevation of 757 feet. 


DESORIPTION OF TABLES AND OHARTS. 


Charts VII and VIII for September, 1904, omitted. 


By Mr. P. C. Day, Assistant Chief, Division of Meteorological Records. 
ts see page 38 of Review for January, 1906. 


Least monthly. 


Station 


Selma 
12 stations 


Junction.... 


Many stations . 
Fort Morgan.... 
Lake City... 
Resaca 

2 stations .. 
Chesterfield. . 
2? stations 
eer 
Mount Vernon... 
Norton... 


Maysville 


Lake Charles.. 


J. H. Hospital, Balto. 


Pontiac ‘ 
Hallock....... 
Woodville 
Trenton 

2 stations 
Stratton 

5 stations . 
Portland, Me 
Asbury Park 
Artesia 
Palermo ...... 
Kinston 

New England. 
Lima... , 
Vinita, Ind. T 


Warmspring 


Philadelphia a) 
Guanica Central 
Edisto 


Fort Meade..... 


Leadvale .......... 
Kent.. ° eee 
Snowville.... 


Petersburg 
Trinidad 


Harpers Ferry 


Menasha : 
Fort Washakie 


1145 stations, 


lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on records from stations that have ten 
Of course the number of such 


Amount. 


3. 70 


0.12 


0.14 
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TABLE I.—Climatological data for U. S. Weather Bureau stations, September, 1906. 





Elevation of wees Temperature of the air, in degrees - & | | Precipitati : 
instruments, P ure, in inches. i Fahrenheit. . sis f foenee. o Wind. 5 x 
ss & .| 8 
° it je. 2¢ Fe g g ; _ [> Ss 85/8 2 5 o g Maximum a $s 
o¥ og os 32 S65 ° a ° 2 gs i= 8 38 se ° A s Ps velocity. = ' 
Stations. a= 235 e5| ga 3S “a ut | SL 2 = i* |s egies =. > 5 = > sea 
aa AZiae x — z sad — | z , a B ts 5S 27a, aicé 8; st - cs 25 & 
> Stok #3 —=— | @6 | 8&3] ef )\8 “ig S los eo |g sise os SE FS | ws io . é)|2\S\s=| b 
S$ |Sege| -5 | $8 | 3s | oe | 2S 8 a| 3 B ig#ie ste° s5 be 6 \=3 \*s/ & eisitioal § 
e~ we Pei ge | $8158 \ 29/68/18! cl 8i.| - io"lele le , ea |" "| BF a” leg! S|, b|¥e| © 
ef 22 54) 82/42) & “Sig itisigiaigigizigidig! 3st big 5 (22) B sleiPlElEM g 
x ae =@! Og $ 2 bg ® @iz @/-n |s| & oid |o Ss = Ss 4 - | = 2 eisfis 
BS in ia | 2) ZF) s (ae Bh ie lAla | Ri els lglg a2 | eb 18 Sle Je | B Ale leisiccle 
New England. 62.4 1.3 7 .67 — 0. 
PE cnonsseses 76 69 85 29.95 30.03 .00 569 +11 76 1964 38 2% 50 22 52 49 7 : 7% — e% 7 7,392 sw. 28 w 115 8 7 $3 
Portland, Me........ 103 81 117 29.95 30.07 + 02 59.8 +01 82 6 68 38 2 52 32 55 SL 7% O58 —25 7 6699 8. 33 nw. 3 1510 5 36 
Concord.........-.-- 288 70 79 29.77 30.08 +02 61.6 +1.4 90 18 7% 31 2% 48 37........ 4... L19—20 8 3409 nw. 29 nw. 815 9 6 3.4 
Burlington. . --- 404 12 47 29.64 30.07 Oi 60.0 14 8 9 70 383 2 W 33 3. 59 0.0 10 8,482 8, 40 nw. 9 15 411 45 
Northtield.......---- canleae B. = = ped 04 57.0 1.0 8 971 2 2 438 39 53 52 88 1.87 —09 II 5, 627 8. 36 nw. 3 18 10 7 49 
Boston . taints 29.95 30.09 +102 65.0 +26/9 18 73 44 2 57 28 59 55 78 264 —O08 8 6,732 sw. 2 sw. 819 5 6 38 
Nantucket .........- 12 14 90 30.07 30.08 00 638 +11 8 19 70 49 26 58/21 59 57 80 272 —0.6 8 10847 sw. 43 ne. 15 10 14 6 5.0 
Block Island ........ 26 11 46 30.06 30.09 01 647 +11 80 1970 51 5 59 19 Gt 59 88 2083 —O8 9 10,735 sw. 37 ne. 1815 9 6 3.9 
Merregensstt ....0.)...20. D |-co-|.scsssclessvsnelencncce] GLO (+ 18 | SB| 29 72) 48) B 55/87 |....)....)-..., REB/+ 28 | 00 ].......] W. loceclevesee| oo] 98 MF 
Providence ....-..-- 160 57 67 29.92 30.1C +03 646 40.8 92 19 74 42 2 55 29 59 55 76 3.18 6 4,184 sw. 20 w 318 6 6 3.9 
Hartford itessnenes 189 122 182 29. 92 30. 09 "02 65.6 +3.6 92 1976, 39 25 55 31, 89,55 74 3.87........ 7 4664 8. % sw. 21112 74.7 
New Haven. ad 29.98 30.09 2 6.4 +29/90, 19 76| 48 25 57, 27/61! 57 77 82 + 1.1. 6 6.083 sw. 27 ne. 1515 9 63. 
Mid. Atlantic States. : 70.9 + 3.9 m\iga@ei) |” ‘ea ‘ is 
Albany ...---------- 97102 115 29.99 30.09 + .02 65.8 +27 9 976 40 2 55 30 59 55 7 1.57 —18 6 5,375 8. 2% 8s. 2% 1411 5 89 
Binghamton ........ 875 79 90 29.18 30.10 + 03, 63.8 +25 91 11 76 84 25 52 37 ...- 198 —1.1) 8/8327 ne. (81 n, 8 16 5 940 
Hew York... pienena ona = = 38. 76 30. ° .01' 70.2 +43 90 1077 54 16 64 23 63 59 72 254 12 8 7,551 ne. 35 ne. 1518 8 9 44 
Harrisburg.........- 374 29.71 30. + .08 69.6+5.2 90 8 78 47 2 61 27'62 58 73 239 —1.7 9| 365 . | 27 se 
Philadelphia ........ oo oy 2 98 30.10 + 102 71.2 +41 91 1079 51 25 64 25 64 60 73 0.36 —29 6, 829 ow. | a7 | 2, 30 12 9 50 
Seranton .......-+++- 5 24 30.10 + 103 66.2 ........ 89 1177 42 2 56 33 59 55 73 200....... 9 4410 sw. 2% mn 9015 8 738. 
—~ City.....--- 7 | = 30.04 30.09 + .02 70.6 39 91 10 76 «456 6 «65 «22 65 663 80 2.94 — 0.6 5, 945 ne. 26 ne 15 " 12 iu oe 
Cape May .....-+---- 7 52 30.09 30.11 + .04 70.4 33 87 | 10 7%: GO| DD G65 | 18 | @ i....).... Li i&4) 61... ‘ ; y 
Baltimore.........-- 123 69 117 29.96 30.09 + .01 724 +45 94 1081 51 25 64 28 6 Gi 78) 082 86 7 ABT ne. “32 wl 8B 10 12 6:0 
Washington ........ 112 59 76 29.97 30.09 + .01 729 +5.1 94 11 88 50 2 63 31 66 65 88 0.60 —3.1 9 28% ne. 15 nw. 312 9 9 51 
Cape Henry....----- 18 11 58 30.06 30.08 +.02 76.0 442 93 11 81 66 2 71 2 ............ 0.55 —40 7 10,375 me 50 n 16 12 18 5 4.5 
Lynchburg......---- 681 83 88 29.37 30.10 + 102 724 +34 98 982 52 25 68 33 66 65 86 234 —1.5 10 2317 ne. 18 nw. 12 615 9 5.9 
Mount Weather .... 1,725 10 57 28.92 90.11 + .04 66.0 ....., 8 9 73 «47 25 59 21 61 58 82 1.27 ........ 8 8478 nw. 85 nw. $812 11 747 
Ne sesaws 29.99 30.08 + .02 75.8 +47 92 11 82 64 25 69 2 70 68 82 0.66 — 39 6, ». 29) ne. ; 
Richmond........... 144145 158 29.95 30.10 + 08 736 +32 93 11 83 52 25 64 26 0.35 — 3.5 H 8298 . lle $0 1118 6 45 
Wytheville... 2,293 40 47 27.76 30.09 + .02 67.8 +42 86 9 76 52 9 59 B4 GS G2 91 4.81 + 1.4 21 2540 « 20 w. 13 8 10 12 6.1 
| Atlantic States. 3.8 — 
Asheville ..........- 2,255 538 75 27.77 30.06 —.01 69.7 +44 84 20 78 52 9 62 31 65 64 $s H : ; rf 19 4,578 se. 30 e. 18 8 15 12 +, 
Charlotte............ 778 68 76 29.26 30.08 + .01 745 +84 90 8 82 Gl 16 67 28 68 66 88 240 —1.0 12 472% ne. 32 ne. 17 8 11 11 5.9 
Hatteras ..........-- 11 12 47 30.05 30.06 (00 783 +46 88 1083 68 24 74 15 73 71 84 38.00 —3.4 6 9,769 ne. 39 ne. 16 2 5 4 3.3 
Raleigh ..........+.- 376 71 79 29.68 30.07 .CO 75.6 5.1 94 9 84 57 25 67 29 68 66 80 329 +0.1 9 4556 v. 4 /n. 17,11 18) 6 4.7 
Wilmington ........ 78 81 91 29.95 30.08 —.02 77.4 +38 94 108 62 8 70 2 72 70 86 — 3.0 ” 405 . e 7 1S : 
Charleston 48 14 92 29.99 30.04 00 79.6 +36 91 485 69 17 74 19 74 3] ast icasiisivesria |4s| ow 171 301 18 Bh a? 
> we seeeeees : .99 30. ; 79. 3.6. § ) ig 7 7 9 7 72 8 3.31 — 3.3 13 7,827 8. 48 " ‘ 5 4. 
Columbia, ape 831 4! 87 29 67 30. 04 ‘OL 777427,.92 386 63 9 69 2 70 68 81 364 —0.5 11 4°889 ne. | 44/ ne. 7 0 13 7 He 
ugusta........----- .8 30.038 — .02 78.2 + 3.8 98 14 86 62 9 70 28 72 70 8&4 6.92 + 3.0 10 4/197 > 32 | s >, 7 9 5. 
Savannah ..........- 65 81 89 29.96 30.03 . 00 79.44 3.6 95 4 86 67 16 72 2 7 7 84 2.55 — 86 12 4944 .. 27 “ 25 12 10 8 Ht 
saree Po ii 43101 129 29.94 29.99 01 ? 1 25 93 1486 6 16 74 18 74 72 8} 2.299 —6.1 10 5,821. se 33 | se 261412 4 4.8 
erida Peninsula. 7 +11 7 620 —21 41 
Jupiter............-- %3 10 48 29.93 29.96 .00 | 81.2 +1.6 89 6 87 71 17 76 17 76 74 81 837 —1.2 10 8,68 8 7 26 18 1: 9 
‘ > > ° } ‘ ‘ ) .« ° 5 fe se, « se, « 8 2 5 5 
Key West........... 22 10 33 29.90 29.92 — 02 826 +01 91 17 87 71 30 78 16 76 78 75 5.09 —28 17 7420 ec. |85 se, | 24 18 ar 5 2 
Sand Key........... 25 41 71 29.88 29.92 —.02 822 ....... 91 16 8 69 17 79 18 ......... 3.42 ....... 12 11,67 e. 54|/ se. 2418 8 4 3.9 
Tampa . .. 85 79 96 29.92 29.95 —.02 81.3 + 1.7 98 289 68 4 73 21 74 72 8 5.15 — § "678 ne. De, 2% 3.7 
Oe ici 1.8 + 17 3) S18 26 10 5,678 ne. Be 2% 20 6 4 37 
as . ; : s ie. + > le + . le 
—-. corecocossens = . = * 62 20. 08 —.@ 7.2 +37 89 482 68 17 68 22 69 68 8 40 408 16 7,14 © 42/e 27 6 11 138 He 
Maco axiaecl’ ae 29.64 30.03 .00 79.4 +37 98 1488 67 17 71 2....... ... 489 423 11 8,069 ne. 2/ se. 27 714 9 5.9 
Thomasville . sheers 273 8 57 29.70 29.99 —.02 79.7 + 1.8 9 489 66 17 71 23 73 72 87 1091 462 11 8, ‘ 6 12 1: 44 
zi 7 ~UZ . : iv , ‘ “~ ‘ee ‘ ‘ . ; le , 450 B. 26 “J y . 
Pensacola........... 56 79 96 29.89 2995 —.04 80.1426 91 15 86 68 30 74 18 ............ 1648 411.7 17 7,706 . jal 27 % 13 it &3 
Anniston ........... 741 9 58 29.24 30.02 —.01 768 + 4.0 91 185 65 30 68 2% .......0 1... 1290 49.9 17 8401 se. 24 | se, 28 5 8 17 7.0 
Birmingham .... .. 700136 144 29.26 30.01 —.02 77.1 +22 91 13 84 66 17 70 21 71 69 85 18.19 +10.4 19 5,298 e 50|\ se, 27 1 18 16 7.4 
ST cstensessenee 57 98 106 29.88 29.94 — 106 80.0 +32 9% 15 87 68 6 73 21 74 72 84 11.78 +66 17 4,713 ne. 55) ¢ 27913) 8 5.8 
Montgomery ........ 223 100 112 29.75 29.99 —.03 78.9 3.3 94 487 66 17 70 23 72 71 86 7.80 +48 17 4,748 ne. 36 /e 27 6 15 9 5.8 
Meridian............ 375 84 938 29.57 29.95 —.07 77.8 +48 92 15 87 64 30 69 24 71 70 86 11.69 +89 13 3,499 44 2712 9 9 S. 
Vicksburg........... 247 62 74 29.68 29.96 —.06 78.3 + 3.0 96 15 8 61 30 70 22 72 71 88 7.07 +86 18 3,880 se. 29 - 1% % 13 " £0 
New p Ontos 51 88 121 29.89 29.94 — .04 20.6 H 23 94 16 87 68 30 74 19 74 72 s i i 2.8 15 5,266 s. 49 mw. 27 2 16 12 6.7 
Shreveport.......... , 249 7 4 29.70 29.96 — .04 79.0 +35 94 17 88 60 2% 70 2 71 69 81 289 —0.8 11 3,960 se. 27/8 41210 8 $i 
BENNO... ccce0) 258 28.60 29.96 —.06 72.4 ....... 9 16 82 51 30 63 28 oe| ROO 2 3 7 b. 
Fort Smith.......... 457 79 94 29.50 29.96 — .05 75.9 3.6 93 9 & 5 630 (C667 C288 C9 CG7Ss«é82 2 — 0.3 S| cee : ir | Sie ees 
3 0.3 4, 60 
tinhe neck oan an 29. 5 : 4 2 . 9 4,604 e, 31 nw 28 9 16 #5 4,5 
Little ree 357 93 100 29.60 29.96 —.07 76.5 +36 93 15 84 55 30 68 23 70 84 3.18 0.0 11 4,314 ne. 30 nw. 29 4 11 15 6.6 
Corpus Christi... 20 48 53 29.92 29.94 — Ol 81.6 +28 92 2% 8% 68 3 76 2 75 73 81 3.55 —1.2 4 6,399 se. 28 ne. 1918 8 4 8.0 
ort Worth......... 670106 114 29.26 29.96 —.03 77.2 + 2.0 94 286 56 30 68 26 416 +23 10 6,040 27 30 17 
Galveston........... 54106 112 29.90 29.96 — 02 81.8423 91 8 8 70 28 77 16 75 32 77 268 —&5 9 C761 se. 29) n 8 ” 18 H ‘8 
Palestine goeeesees 510 738 79 29.42 29.94 0 7.6 +29 9 3888 61 30 7 2 70 68 8 8314—01 11 4384 8. | 28. w 4 3 13 1468 
fen Ante onio .. 701 80 91 29 21 29.92 —.04 80.0 +25 9 39 61 29.70 27 7 66 78 1.74 —1.7 10 4,452 se. 22 n. 26 14 10 6 4.2 
Taylor... ma 3% 29.95 — .02 78.6 a % 15 8 89 29 69 2 ........ as: 3.07 sang 10 4,862 nw. 27 n, 3 817 5 5.0 
Chattanooga .. acaan 762106 112 29.24 30.04 02 75.4 +47 88 13 82 Gi 30 68 23 69 68 Bia e 
30. ; 444 x 84 5.48 + 1.8 19 3,978 ne. 38 se. 28 5 18 12 6.7 
Knoxville. . «sees 1,004 35 88 29.00 30.04 02 74.8 +5.5 88 4 8 62 17 6 25 8 67 74, ' 
if 0 30. ; 7 ' 68 67 8 3882 +11 17 4,397 ne. 2 w. 21 2 16 12 7.0 
oa SRS Re Rats) Resta ge) Se 218/888 | teites|e | cesle” elem ama aes 
oe ER 9.45 30.02 —. 75. 5.2 92 28 5 68 27 7 95 + 6.9 9 e@. ; 7 7 6.7 
Lexington .......... 989 75 102 29.01 30.06 —.01 70.6 + 1.7 88 8 78 52 15 68 2 ............ 508 425 7 e218 ne. 30 pe 29 o 3 14 6.0 
Louisville. .......... 525111 182 29.47 40.05 —.01 738 +44 91 11838 56 15 65 28 66 64 78 412 41.8 14 608 mn. 2% © 28 712 11 57 
eas 431 72 82 29.54 30.00 -—.06 74.2 ..... OB 1 12; GB GS 14 GB | BD lnc ccleccsicces| 4296}. .v.00% 11 4140 ne. 30/8. 28 616 8 5.3 
In ianapolis Diacudns 822 154 164 29.18 30.05 -—.01 70.5 +45 89/18 80 49 40 61 27 638 60 78 450 +16 10 5811 ne. 8 8 12 9 14 7 5.0 
neinnati.......... 628 152 160 29.39 30.066 —.01 724 443 90| 8 81 53 15 64 2% 64 61 74 3.90 + 1.5 13 4.257 ne. 25 sw. 2 9 18 8 5S 
Oclambes Te ak aa 824173 190 29.21 30.08 +.01 7020 +39 89 8 8 48 15 60 28 62 59 75 1.59 —1.0 7 6374 se. 31 w. 18 9 12 9 5.0 
Parkers aad 842 836 852 29 20 80. 09 01 69.6 +29 9 979 5 15 6 30 62 59 74 310 +05 10 5.470 ne. 44 sw. 211 12 75.0 
| obatetc ‘ 71.2 43.0 89; 9 8! 50 15 62 30 64 61 80 1.79 —1.1 11 3.129 * ‘ 
a 71 ( 8 ; 62 : 79 , se 18 w. 19 11 12 74.9 
SPL 1,940 41 50 28.10 30.12 + .04 61. + 6.2 8 | 978 45 25 57 3 60 59 88 ‘ - ' 0.6 10 2,152 n. 16 ne. 10 10 10 10 5.4 
Buffalo... Oeste wi aaa 767 178 206 29.26 30.08 02 66.0 43.9 88/12 74 45 2% 58 2 61 59 80 3.48 +01 7 8,163 sw. 88 sw. 318 5 7 $5 
— 448 10 71 29 be 90.06 ....... 60.6 ....... 87/12 72 82/90 49 | 87.............) 495 |....... 10 6,786 sw. 33 w. 221710 3 85 
NS eee 70 90.07 + 01 648 +81 87/12 74 41 25 56 33 60 57 78 219 —O6 6 6,488 8 36 n 2321 4 5 2.8 
Rochester........... 523 81 102 29.52 30.09 + .03 66.7 +47 90/18 7 45 25 56 31 58 54 70 2297 —0.1 8 4.896 sw. 2% w 818 6 633 
Syracuse............ 597 97 113 29.45 30.09 + .02 65.2 ....... 08 11,74 41/98 66) 2 )....%.../.... 1. 35 9 7,348 8 87 w. 81511 4389 
ee aces 713 92 102 29.32 30.08 + 102 66.8 + 3.2 84 1174 48 30 59 26 60 55 68 253 —i.4 9 73% ‘ 
Erle. --... 7 82 i , 30 58 0 85 68 «2538 —14 9 73% seo 0s. 916 9 6 42 
an 762190 201 29.27 30.08 + .02 67.4 +36 8 19 75 50 15 60 26 61 57 72 2.388 —1.1 10 9/789 8 ; 
} mt ee ap es 70 \anaii ‘ ? : 2.é : 7 se. 4 n. 29 11 13) 6 4.5 
Seadusky 30.08 + .02 68.7436 90 1277 49 2% 60 31 ............ 812 +08 6 5,08 ne. 28\ne. 2917 7 6 3.4 
Toledo .............. 628 207 246 29.40 30.08 + .02 68.6 +47 89 11 78 46 30 59 32 61 57 70 1.33 —1.0 7 8,714 sw. 40 ne. 80 18 8 433 
petrol an. 29.30 30.08 02 68. 4 t 65 90 18 78 45 30 59 28 61 57 73 1.85 _ 0. 5 6,727 sw. 32) ne. 30 16 7 7288 
Alpena....... ; 1 +5 3 57 09 +08 6 $3 
Sone Sz > e2/anai (anor tee Grit aa oo, Se 37 90 Om ST iet 8 SO tet 0 cee eal we isle faa 
Escanaba............ .07 +. 1 +44 86 » 87 30 53 24 57 49 —0.1 10 6,886 s 46 w. 111810 744 
drand Haven....... 632 54 92 29.38 30.05 + 01 65.4 44.5 87 18 7% 43 30 55 33 59 56 79 3.844063 6 6123 s. 27 w. 181410 6 43 
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Stations. 


‘p. Lake Reg—Con t. 
Grand Rapids....... 
Houghton ........-- 
Marquette... ......-- 
Port Huron.. 

Sault Ste. Marie.. 
Chicago .. panes 
Milwaukee.......... 
Green Bay...... 
Duluth ........- , 


North Dakota. 
Moorhead. ...... 
Bismarck ... 
Devils Lake. 
pare 


r Miss. Valley. 

af . rlis 
St. Paul. 
La Crosse .... 
Madison ese 
Charles City 
Davenport .........- 
Des Moines ........ 
Dubuque...........- 
Keokuk. ae 
GRITS ocscccees ses 
Le Balle... .cccesccccs 
—— ones cane e se 

rio tield, mi. 
t annibal..........- 
St. Louls ..........- 


Missouri Valley. 
Columbia, Me....... 
Kansas City .......- 
Sosingsete, | BED cece 
BEER cnccec. cvescovece 
Topeka 
Lincoln . 

Omaha . 

Valentine 

Sioux City.. 

Pierre ........ 

Huron susacesies 

Yankton ........... 
Northern ayn 

Havre ...... o 

Miles City ........ 


. vests abitel 
alispell............ 
Rapid City. eeseue 
Cheyenne .. asea 
Lander . 


Yellowstone Park... 
North Platte.. 
Middle rope 
Denver . 
es 
Concordia 


Wiebita .... Bet poses 


Oklahoma one 
Southern Slope 
Abilene ee 

Amarillo. 

Del Rio. La 
Roswell....... =e 
Southern Plateau. 
El Paso... aw : 
Santa Fe.. bb <eeen 
Flagstaff ........... 
Phoenix . vadee 
re 
Independence ...... 

iddle Plateau. 

Reno ....... es 
Tonopah............ 
Winnemucca ....... 
Modena .... 
Salt Lace C ity . 
Durango ............ 
Grand Junction .... 

Northern Plateau. 
Saker City.......... 
 bcbcéce boéds 
Lewiston peesecceste 
POGREEEED oc ccccccccs 
Spokane .. 
Walla Walla. 


N. Pac, Chast =~ 
North Head.. e 
ort Crescent ....... 
wee fl Redeotd- cides 
tn. cheo dane’ 
Tatoosh Island...... 


Portland, Oreg. 
Roseburg See de 


Elevation of 


instruments. 
> ih | 
2% \z\- 
eé — es 
us aes 
Se > ° 
s2 883 

a 
eg |24): 
a |x Iq 


823 

681 122 

617 49 
1,188 11 


40 8 
1,674 15 
1,482 11 
1,875 14 


. 102 : 


837 171 
714 71 
974 70 
1,015 8 
606 71 
861 4 


» 
$ 
= 


8 S353 
8B =xoRSRook 


Sztes 


1,000 71 


211 11 
259 12 
123 185 
213 118 


8 7 5&7 
158 68 
510 9 587 


above ground. 


[ABLE I.—Climatological data for U. S. Weather Bureau stations, September, 1906—Oontinued. 


Pressure, in inches. 
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? ie. Ea 
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29.31 30.07 + .02 
29.32 30.04 04 
29.26 30.06 + .06 
2.39 30.08 + .m@ 
29.39 30.08 + .06 
29.18 30.06 + .@ 
29.34 30.08 + .% 
29.39 3.05 + .038 
28.81 90.02 04 


28.98 29.99 . 08 


28.22 29.99 . 05 
28.39 29.95 . 01 
27.9 29.91 — 2 
29.12 30.02 4.03 


2.28 20.04 + .0 
29.02 30.04 + .01 
28.97 30.04 + .04 


29.38 30.03 . 00 
29.13 30.08 + .O1 
29.32 30.06 + .08 
29.37 380.03 .00 


29.50 30.06 + .@ 
29.38 30.05 + .01 


2.34 30.02 — .@ 
29.44 30.01 — .02 
2.40 30.00 — .04 
29.18 29.99 04 


29.01 30.03 + .O1 
28.61 30.00 .06 
28.98 30.00 — .01 


23.75 29.99.00 


28.85 30.02 02 
27.32 30.01 + .06 
28.80 30.00 . 02 
28.33 29.98 + .08 
23.62 30.01 + .05 
28.69 29.99 + .01 


27.31 29.92 — .02 
27.46 29.98 + .08 
25.83 29.99 + .02 
26.92 29.96 .00 
26.62 30.00° + .04 
24.10 30.01 + .% 


23.95 30.01 + _04 
27.13 30.04 + .07 


25.35 29.99 + .08 
28.57 20.02 + .03 


2745 30.01 + .08 
28.61 30.02 + .0@2 
28.71 29.97 — .02 


28.20 29.97 + .01 


26.34 29.91 — .01 


26.19 29. 88 .& 
23.35 29.93 oo 
23.43 29.92 + .®@ 
28.69 29, 81 . 00 
29.65 29.79 + .01 
25.98 29.92 . 06 


24.12 29.97 
25.64 30.00 07 
24.66 29.95 03 


25.42 29.97 + .@ 


7.16 29.98 01 
29.18 29.98 00 
25.52 29.99 03 

7.95 29.98 00 
28.92 2.98 — .02 
29.81 30.03 00 
29.75 30.03 01 
29.91 30.04 03 
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91 


92 
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92 
92 
91 


o4 
94 


92 
93 
97 
95 
a9 
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90 
91 
89 


91 


va! 
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Mean maximum. 
Minimum. 


Date. 


“is @ 


Date. 


27 


30 
30 


30 
30 
30 
30 


30 


30 


Temperature of the air, in degrees 
Fahrenheit. 


Mean minimum. 


53 
53 
56 
51 


61 


ureatest daily 
range. 


Mean wet thermometer. 
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Total movement, 


3,730 
12,384 


5,517 
3, 744 
9, 055 
3, 522 
1, 911 


Wind. 


nw. 
nw, 
sw. 


se, 


ne. 


sw. 


8 


nw. 


se, 


ne, 


se, 


nw. 
nw, 


n. 


Prevailing direc- 
tion 
hour. 


Miles per 
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velocity. 


Direction. 


n. 
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n. 
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sw. 


n. 
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Clear days. 
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TABLE I.—Climatological data for U. S. Weather Bureau stations, September, 1906—Continued. 








Elevation of : ——7 Temperature of the air, in degrees : £ » Precipitation, in , ‘ 
instruments, Pressure, in inches. Fahrenheit. 8 “a = inches. Wind. =z 
: a |° ts vi 2 
© hf ls Su Bs F . g . i> 16 bss, = & s d Maximum be o © 
58 og Od!) wo & ok ° nN © e Bln B SE ac 2 < = o velocity. | \ yee 
22 -sies| 23 22/6 + = sist | & eSleg & = x Ss : > esis 
Stations. ee ©3105 2 >a 4 “3 — = Ss it.ia BR SS 4 | .| S. |@ “s sit 204 
ws ELBE se “S| £8 S| fe g ais a ij. & s SESS ee gE ES i wd ic | . g)2\aioz| & 
ee oot Fo ga | SE Sise is s|¢é = 2st 2546 sE =e| 22 85 >, € TiSiPiaei s 
Ss seas FS |eSlael|ts g| = Z Sjsee sve) | eg ba Fa ee ok) 3 | isl) lal Gs & 
s8 o3/%°3| se “8 / & $14 iia g@ias gis igig ig 3 -~ io. 1 2 > £3| 8 isizizisise@a 
ES secs tS 95/2 e:5 a@l3 $ £28 Sie | 8i8 |8 sis s1|3 ep =| = glib leis s 
os  i< <= = /16 r= ZioaimziziaigZz#itdi2an = a Aa ra a im Q aloliaiSiea |e 
Mid. Pac. Coast ae. 63.0 + 0.1 62 (0.36 0.4 3.1 
ER nna ok kehed 62 62 80 29.99 30.06 + .05 56.1 + 1.7 | 72 | 17) 61 46 11 451 19 S83 51 84 0.76 — 0.6 Q 4,065 n. 42 | n. 15, 7.14 9 5&5 
Mount Tamalpais ... 2,375 11 18 27.54 29.98 + .04 == .| 85 | 18) 74 47 | 14) 59 22 52) 89 438 tt eee 1 | 9,967 | nw. | 70, nw. | 12 2 5& OF 1.4 
Point Reyes Light .. 490, 7 18 | 29.42 29.94. .......| 55.6/—1.0) 79 | 16) 60 47 | 29 | Si | Bi....|....|...., 0 |— 69 1 16,959 | n. 74 nw. | 13 138) 7| 10) 5.0 
Red Bluff........... 332 50 56 | 29.56 29.99 —.03| 736/—0.2/) 99 5/88 52, 22/59 39 58 46 46| 0.61 |—0.1) 4) 3,825| nw. | 40/ n. 14, 21, 6 3 2.0 
Sacramento ......... 69106 117 29.84 29.91 + .02 69.8 + 0.3 97 19 84 49 21\55 37 58) & 57 0. 20 0.2 2 5,261 | s. 27 | nw, | 24 26) 3) 13) 1.1 
San Francisco ...... 287 29 42 29.81 29.98 + .04 60.0 — 0.4 82 16 67 4830 53 23 55) 52 82 0.18 — 0.1 3 | 5,126 | w. 29 | w. 30 16 11 3) 3.3 
San Jose ... weoee| 241) 78 | 88 | 29.80 | 29.96 |. .....| 64.4)....... 93 | 18 80 | 48 | 22| 49/| 42/..../....].... fy ee Et Pree UL | oastienes<tavut a 2 ee 
Southeast Farallon. 30, 9 | 17 | 29.96 | 20.96 |.......| B69)....... 73 «216 «58 50 | Su | 5B | 18 |....|... |.---) O96} ......| 1 (12,520) nw. 49 nw. | 24°14 5 11) 4.7 
S. Pac. Coast Reg. 69.2 0.8 65 | 0.05 0.9 | 2.0 
Ee nnad micies.n 330 67. 70 | 29.55 29.90 + .08| 740/—0.5/99) 7,91! 50 24 58 42 58/45 44 0.2 | 0 | 8,921 | nw. | 82) nw. | 23 27 8! Of 0.7 
Los Angeles ........ 338.116 123 29.55 29.91 + .03 69.8 + 1.3 105 30 81 50 23 58 35 59 54 69 | 0.05 0.0), 1 8,616) w. 22 | sw. | 1819) 8 8 2.7 
San Diego........... 87 94 102 29.80 29.89 | . 00 68. 2 1.2 | 91 | 30) 75 58 12 62 27 61 58 76 0.12 0.1 1 4,210 | nw. | 21) nw. 30 27 , 0 2.2 
San Luis Obispo ee 201 47 54 29.74 29.96 . 03 64. 6 1.2 100 18 79 4314/51 42 55 49, 70 0.04 |— 0.1 1 | 2,929 | nw. | 18) w. 42 5 02.5 
West Indies. | | 
Grand Turk ........ 11) 6 20 | 29.92 29.93 . 02 82.6 |.......| 9 | 10) 89 mee © 5 Oe hecoclsaceloesenees BUD heveces ei * he a ee ae ee peer 
OO Te 82 48 90 29.81 29.89 - .05 80.6 —0.4 94 13 86 738 | 23 75 | 19 | 7% | 73 | 79 5.53 | 4 0.4) 15 7,856 | se. 35 ow. 3) 9 10) 11) 3.9 
Panama, 
AMOSD 2 ccccccccccces , oe onselesaneen oenened o6d0-odleceuee doves cles hetéuless b6le0Ksleubae 
hs catenééeenctuce 40 .... ea Pe ae ee eee ee eee owale paaalevee . 906 aleaceles olneg0 us clennces take senses sSaheonas 
* More than one date. 
TABLE II.—Climatological record of cooperative observers, September, 1906, 
Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
3 3 3 > 3 |% 
7) , | 7) «a 7) = 
Stations. | - Stations. & - Stations. E . . 
; : & ad ; : & ad ; . & mae 
| I ZO 26 8 I wo ©° | 2 Mo | o6 
s = ea cc s = es = | s = ca cc 
E 3 P 2c i g I a | ea 2 = 8 3 an D 
so} = s 3 ¥ = = 3 ¥ 3 & 3 
s | sig = 2 |s Sig = 2|\é S$igiz 
s/8i\az/2@is6 si /sziaiié z/Sizid@ ie 
Alabama. D Ins. Ins. Alabama—Cont’d. o od ine. Ins Arizona—Cont’d. ° ° ° Ins. Ins. 
AlAgR «20.2 ccccccrsecceees! coces icatetacndant le Sear FE Re, ee 36 Quakingaap .....ccccccees 76 23 50.4 0.91 
BERGEED. cccccccscccescees| @& 62 75.6 13.90 Wetumpka........ ae a 65 79.8 8.39 POOCROVGES ccccescccccccess) FB 48 | 76.0 sy 
Auburn ...... a vepieda aA 88 66 76.5 6.92 Alaska. |e 89 32 | 62.4 1.28 
| ee ate aE SRS, Sees 9.42 la a re 0.01 i, SR ee nk eens 84 823 | 58.4 1. 70 
DEED occvcccoces toes 96 63 78.8 13.37 ear 68 34 51.2 3.68 I SI pd vcscctcwes 100 46 76.4 0.20 
Pree 99 70 82.8 6.21 Killisnoo..... vies sesesl | “ae 35. 414.9 4,70 San Simon ............... 96 47 | 74.7 T 
Bridgeport ... 2... cccccess|sceees ssevelscooss!| BED GIGED 2. 0.022 00- cece nas 56 33 50.7 35.78 Seligman ................. 86 33 64.8 0.18 
 cccedbkuceduts Ry es seauut ee (SC eee 65 97 | 46.0 |...... SEE sineneteesdune 108 66 84.6 A 
a ion wana ote ohied re ey , SSE esas 66 17 42.0 0.62 NS Pea Ree ae 0. 88 
Camphill ........cccscccee, 97 O6 | TAG] ..005. i TTT 87 2 | GAO |......% a aes 100 56 81.4 0.00 
5059 nn. ev bess ols ¢oen bengael bnaes 8.11 Arizona. ST Bhs bcevtenscnseas 99 60 83.0 0.00 
Citronelle ......... «+... 96 65 78.7 12.46 Allaire Ranch . ccelncegsslavesssiecsens] ae eer ee 108 50 80.0 0.00 
EE hn cdcowceececvecess 95 63 78.0 10.38 Arizona Canal Co. Dam. 106 54 82.9 yf A ae 100 43 74.0 0.03 
Pi ecice, vebecsss aes 94 61 77.9 4.72 EEE a 112 60 85.0 7. I sg0.cb bc ensdeues 90 5171.5 06.60 
cc cepapendaskel vennekeedas ktiibek 6. 66 dis nidncamebaraes 98 45 73.8 v. NAS dh td abe eenn- enero 91 89 66.4 1. 37 
Daphne ............+.+- -| 96 65 80.1 14.75 eee ree 86 51 69.3 0.74 TRO cccccccccvcccccce. 102 52. 79.1 0.43 
DOGREEE «2.22 cc cc cccce = 96 61 78.2 4.95 ee — 87 40 62.7, 2.07 U "* Se POGNOs 0 o.ccsess 95 4372.3 0.50 
ETE PIR TET eae ead 8. 69 Ree lee Meera sonst Soa Ly 8 ee 106 60 77.8 0.18 
as ir 90 66 77.2 6.10 Ddindcésetetsetenend 4 97 40 73.4 0.00 Walnut Grove. . Ne Pere ere eee 7. 
— alsa 98 64 81.0 6.55 a ..- «6106 41 78.0 Be a 94 45 70.0 T. 
Florence . epenakadeiate 95 59 77.4 65.51 Casagrande ............... 111 57 86.9 0.00 pi SS ae ere ee 
Fort Deposit . sovsecese! OO 59 76.8 7.93 Chlarsons Mill ........... 66 35 49.4 0.86 BOE bascccdericse or deslecices cccculecceee, WEF 
Gadsden ....... ihneeadie 96 65 78.4 5,13 CN asap ks vances rune che wbhe-dh6oncnsne 0. 32 Arkansas. 
DEED 65666000 ccseus« 96 64 78.9 12.11 Se aes bine 99 48 75.3 0.14 SG bhi mincnnde uksane 90 56 | 74.7 10.22 
94 59 79.6 6.87 SE nts odecasesensusd 95 60 80.0 0.10 GREET Kicis euch dar ve idei-e 93 57 | 75.8 4.16 
ES BET seodsleesacs] ED Columbia,........... ee 50 81.5 T Se pos bake nee one | = 59 77.0 2.70 
SED <ade ccs eneeolescoscsticecestvbeons 9.59 CD coseccccevesseces 95 52 78.8 0.08 a peeinn ie sntolodddeslaseeselenguesl ee 
TN cedicneehinds on 95 58 $77.3 7.56 NL Ahan ne ectaannnans 97 48 74.2, 0.89 Arnett. . ey. Mee 87 52 70.6 4.72 
Highland Home......... 97 65 79.0 10.12 Dudleyville .............. 96 49 75.1 0.08 IED Ecspdrcsncctcecs 95 55 76.4 7.80 
SE tn Séenbe sadiees 97 60 78.6 7.78 Pb ckh a eddetas acne nes 99 44 69.8 0.04 SIN ccat6ke son etans 96 51 74.0 3.40 
Taek NO. 4 .......0ccccee. 92 6477.5 8.11 a Seer a eee RS ee. S| RP, EE et ae Ue 7. 48 
ee cececcese 95 61 79.2 9. 82 0 SE See 73 23 63.9 1. 52 I cs bc ckends chsens 94 55 | 75.4 4. 00 
Madison Station.......... 95 59 78.2 12.48 Fort Apache........... ! 88 46* 68.4f 2.53 EN  iwand cbb0n kes. 98 58 | 77.8 | 9.55 
OD a sccccascccees 95 61 77.1 8.99 Fort Huachuca........... 91 40 71.6 0.54 CO ree a eae ee 6. 24 
5 EES 98 67 80.8 5.45 Fort Mohave .............| 108 58 83.4 0.00 CS vas Kbd pbie gece 95 59 | 77.2) 8.12 
inten uchecdcdinwed b giinis alle sccteera nee 7.92 Pai estcenvesinees 91 35 63.4 0.70 Comter POERt. . 0.22 ccccces 96 57 78.4 5.02 
DR cicnatncce éceceel Gan 64 80.6 6.49 A 107 59 84.6 0.00 OS re tdeccdineneahaeeh 10. 25 
Notasulga ........... ae ey» ocenc 7.34 Grand Canyon .......... &5 22 58.2 2.06 CE Sen cn0t vers ease 93 55 | 75.2) 5.61 
TT Mi cntencetedsbnas 94 62 75.8 9.81 I o ds-ectteaenene 90 47 70.0 0.00 COCRETSIOREG ... oo. cc ccccces 98 55 77.5 9.02 
yaaa SEDI 68 | 782) 7.11 i Sra bipasteeced seeuals 1.60 | ee ie, 55 74.8 8.95 
Ozark . idnaenepotenn 96 64 79.2 10.42 EE ins v Rudidemescne 6 36 «66.3 «0. B4 POE Sacesesenas sais PO eee ee 
Prattville . eS 65 78.8 9.54 i. ES eer Pee sonnet ae i cccdstacdepiesiel ie 54 | 73.0 7.30 
Pushmataha ........ Sean 95 64 79.4 7. 84 I habia dicenseteness 89 46 71.4 T eo 86 51 70.0 5.48 
|= See 92 59 | 76.0 7.12 Keams Canyon. ......... 86 32 60.2 0.83 RS AE ae 97 61 | 78.1 4,24 
EET ST 97 61 75.8 9.37 DIES Sbie eens caalesban ¢ es a Eureka Springs........... 93 53 | 72.8 5. 84 
eshese sovstsesseves 98 66 80.3 3.70 re 108 50 82.8 0.00 Fayetteville (ehiagwes soane 93 50 73.8 4.20 
Spring Hill(¢) 90 7% | 78.@|....... i aa ae 58 81.8) T Forrest City... ssesresecese| OO) LRG! Oe 
tic cnh cat nkeipee 93 64 78.4 10.79 Mohawk Summit*!...... 106 74 86.2 0.00 Pers Pr oe een ee 3.00 
ss ESSEC BLE jouaebe bases 6. 37 re Se ee eee eee a PT suémsGs-ése0cesecane 91 53 73.8) 7.18 
Thomasville. ............. 93 64 78.4 6.31 Se 89 54 73.6 002 ae koe 92 4771.4 6.84 
i ct rescuséesbsse 96 65 79.4 6.69 Parker . ecveusthucd Ge 50 81.6 0.00 i 050 | 56 76.8 7.89 
EE ot oe ba nn ondone 90 63 77.2 4.11 Phoenix (E x. Farm).....| 104 50 79.7 Be ae a 96 63 | 77.9 8.65 
nites anésce sede 97 66 80.2 5.57 te 104 70 89.2 0.00 DN cit Gsangectepciahwes 99 61 78.8 4,01 
Union Springs............ 95 67 79.6 453 Pinal Ranch......... Bee RoSee See Se 0. 59 Hot Springs. bistpsavinscol ae 56 75.0 6.25 
esate ns anos 96 63 79.8 8.96 | ae Eee ES Ne Huntsville ......... I ee ETS PS 
Valleyhead............... 4 5875.0. 5.67 POU» cccdeccdccavsrced 89 32. 61.5 0.07 POREIOEED 2c ccicccvacccccc| Bee 62 | 77.2 | 12.27 
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Stations. 


Arkaneas—Cont’'d. 


Junction. 

La Crosse. 
Lewisville. . on 
Lutherville. ..... 
Luxora 

Malvern 


Mammoth Springs. neuntle 
Marked Tree.........-. 
Marvell .......---0-eeeee 


Mena....... 
Montrose ...... 
Mossville. ..... 
Mt. Home.. 
Newport. ... 
Ozar 

Pinebluff . 
Pocahontas 


PODG cic cc cccccccccece 


Prescott. ..... 
Princeton 


Rogers ......+.- 
Russellville ........ 
Spielerville. . 


SIs cscadessosaeos 


——. 


White ‘Cilitts 


Wiggs .......:. joanaeeet 


ges 
Winchester....... 
W itts Springs 


Alturas . 
Auburn. 
Azusa 


Bakersfield 
Bear Valley 


Bishop .....---eeeeeeee 


Blocksburg.... - 


Blue Canyon ..... «.«+-- 


Bodie. ...... 


Branscomb.........- 


Brush Creek 
Butte Valley 


Calexico ....... S cueks 
Campbell. .........-+0005- 


Campo ... 
Chico ..... 
Claremont. 


Cloverdale peed EP 
GOREN ccvccccccccss evece : 


Colusa ......6..-«+- 
Craftonville........ 
Crescent City ...... 


Crockers, ......+..-+++:+: 
CUYAMACR .... 6. cece weees 


Delta weed 
Diamond ........... 
Dobbins...... 
Drytown 
Durham.......... 


Eleajon .........+- Sealed 


BIOGEER, ccc cccecsoccccs 


Elmwood. . 


Elsinore reg at 
REED SED. --00-000--+ 


Escondido. . 


Foisom.. eR 
Fordyce....... cueees 


Fort Bragg........ 
Fort Ross ....... 
Georgetown 

Gilroy (near) 


Gold Run ..... po Ry nic 


Grass Valley . 


Greenville. ... salkdadiind: 


Hanford 


Healdsburg .............. 
ST bine 6.06 cece cceee ‘ 


Helen Mine . 


als ca ak 


Indio. 


ss Wedamndakn esi 
fowa Hill... ...... has 


Isabella 
Jamestown . 


Kennedy Gold Mine .... 


Kentfield 


Kernville jevbesieses 
Bee CE: ccccccccccces 
Laporte stint 
Legrande 
Lemoncove..... suets 
Lick Observatory pecdec 
Livermore. . —— 
Lodi ae 


a 


Tl a secdaagsacoded 


Temperature. 
(Fahrenheit. ) 
ei § 
} 3 ‘ 
Bial®¢ 
= 7 a 
= a a 
o ° °o 
gs 57 | 77 
ow 54 C74 
97 56 «78 
93 51 74. 
4 58 | 75. 
92 ole 
95 58. s«C«7?77. 
91 55. C«74 
7 @ 77 
RS 53 | 70 
92« 4 7) 
99 56 O77. 
93 53 | 75. 
96 58 O77 
96 MM O76. 
90 nO 7: 
98 61 | 78 
97 56. C79 
7? 55° 76 
90 527 
92 56 C74 
93 56) C75. 
BE} 56 O76 
98 62 | 7 
99 58 | 78 
96 53 | 75 
99 56 | 72 
90 27 | 87 
87 54 | 70 
106 46 70 
102 65 | 84 
101 | 73. 
85 SO. 62 
89 37 | 64 
93 40 68 
si 35 | (59 
76 17 | 46 
89 38 C61 
90 36 | 63. 
102 58 O82 
92 39 | 62 
98 43° #71 
107 49 | 73 
99 40 68 
M4 M65 
92 52 70. 
82 0 36 
74 39 | «57 
99 50 | 73 
9x 56 | 74 
99 45 71 
102 47 | 72 
98 | 7 
108° 457 
102 40 | 73 
80 36 OCGA 
111 42 | 69 
103 48 | 74 
72 #0 56. 
90 40 | 68. 
102 #0 | 65. 
93 43 | «69. 
92 2 «OO. 
99 40 | 71. 
104 37 | 70 
108 56 | 88. 
89 40 | 68. 
101 40 | 6A, 
109 58 | 85. 
87 M4 #61. 
91 42 68 
95 43 C6. 
104 41 | 68, 
77 38 | 57 
102 45 | 73. 
102 46 | 75. 
82 42 | 63 
101 | 41 | 6&8 
92 45 ' 66. 


snow. 


Rain and melted 
snow. 


Total depth of 
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MONTHLY WEATHER REVIEW. 


Stations. 


~~ Spetiig ‘ont’d. 


Lone Pine.. 


Los Gatos .... 2. 6.66 ee 


Magalis ...... 
Mammoth. 


Marysville .........--..-. 


Mecca 


Dceshee esseneteed 


BEOUORET cccccccss 
Mills College. . 
Milo .. 


_. EPR eseasie 


Mohave... 
Mokelumne Hill . 


Mono Ranch ............. 
POD cecccccogcecas 


Monterio 


Monumental ths e ae 
Mount St. Helena. 


Nellie 


Nevada C ity... pated 
Newcastle.............. 


Newman 


TD. ckiganeed esbeoune 
0 ee 

North Bloomfield......... 
CI cs neeccoteceoes 
Ojai Valley............. 
Cy pin cteuoeeses 
Oroville (near)..... 


Palermo. . 


Peachland.. ............. 


Pilot Creek . 
Pine Crest. ..... 


PED cvcccnseecest 
Pt iD. ccepnesoese 


Porterville ....... 
Poway .......... 
Quincy. sesee 
Redding .... 
Redlands. . 
Reedley .. 
Represa .......... 
Rialto... 


es 
Rh 7. aa wide eeedus 


Rocklin... 
Sacramento. . 
Salinas...... - 
Salton. .....+++. 


San Bernardino .......... 
BD SREEEED ccccsccecesecs 


San Leandro.. 


San Miguel Is land ee 


Santa Barbara. . 


Santa Clara ( ‘olle ge. 


Santa Cruz. 


Santa aan 


Santa Monica. 


Santa Rosa......... 
Pi ch éscccvoouescive 
Sierra Madre ............. 


BENNss coccccces 
Sonora 


Sides e-scsiescaness 


Stockton ....... 


Storey... ..ccccccccseees 
Summerdale ............. 


Summit 


Susanville ....... 


Tamarack ... 
Tejon. ......++. 
Towle ‘ 
Truckee 


Tulare. ope Te 


Tustin (mear).... 


DEER ssceccccccesceses 
Upland... .......+-.-00++: 


Upperlake .. 


Upper Mattole............ 


Vacaville. . 
Visalia 
Wasco 
Wheatland . 


. “Sees SS ie ell 


Woodleaf 

Woodside 

Yosemite. 

Yerka deck 

Zenia . tdeows: 
Ublorado. 

Akron .. 


Antelope Springs. bdovces 


Arriba. . 


Asheroft ...... So 
etchesancehesesases 
' Boulder .... 


Temperature. 
( Fahrenheit. ) 
gid 
= s 
& = d 
gies 
= a = 
° ° ° 
90 41 | 65 
91 46 (65. 
87 4 «64 
113 52 84 


8&5 49 «78, 
97 55 O76. 
o4 46 «O70. 
89 41 63. 
92 37s 68. 
92 46 «770. 


91 38 OB. 


“97 | 49) 68. 
99 | 54) 78. 


- os ry 


96 4667 
100« 49« 74. 
4 44° 65. 
&9 45 70. 


91 37. —s«65. 


M4 % 63 
106 45 | 70. 
105 45 | 71. 

ue 49 | 73 
100 46 71. 

96 39 | «64 

98 49 | 6A. 

&8 38 «63. 

77 52. 61 
100 49 | 74. 
107 44 «71. 

s4 32, 57 

o4 50 | 72. 
104 49 72. 
100 49 73. 
103 50 75. 

94 52 | 70. 
103 44 69. 

97 49 (71 

&S 48 66. 

bi | 44 62 
100 70 | 8&5. 
106 45 | 72. 
104 47 | 73. 

93 44 «65. 

98 50. «67. 

95 40 «65. 

98 42 «68. 

97 4 O63. 

93 45 68 

96 39 5. 
102 48 «74. 
102 48 71. 

92 35 | (60. 

92 42 65. 

87 33 C62 

91 49 «68. 
100 43 «69. 

82 36 C«G 

78 3 62. 

82 33 OBB. 

81 25 | 52 

92 51 | 73. 

gy 37s 63. 

0 36 COB. 

96 44 «69. 
i 01 3% (O66. 

99 SO 70 

98 43 69. 


100 | 44. 69. 
103 47 | 73. 
102 48 | 72 


89 33 | 63. 


89 40 «61 
74 19 | 45 
86 39 «58 
74 22 | 47 
92 35 | 65 
85 40° 62.1 
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TABLE II.—Climatological record of cooperative observere—Continued. 


Precipita- 
tion. 
ss 
3 = 
= a 
E ~. Stations. 
s st 
70 °° 
a8 | 7-8 
& 3 
2 |e 
Ins. Ins Colorado—Cont’ d. 
0. 00 Wi ccscncencoes 
0,25 Breckenridge............. 
0.62 Burlington.............. 
0. 00 CRB VOR, « cc ccccccecccccce 
0. 21 are 
0. 00 Cardinal neeneee 
0. 00 PE, ccscasscscnwes 
0. 09 GN 40s cececceecees 
0 26 Cheyenne Wells......... 
0.10 Chromo ...... sone 
0. 00 0 re 
0. 00 GD cconséeesces 
0. 34 > ees e.. 
0.00 
0. 43 Crippiccreek 
0. 00 Delta. . ‘ 
3. 82 Dunkley 
0.15 PED 2eatosecesecoce , 
0.14 Fort eee 
0.00 Fort Morgan. ses 
0. 66 ht. é¢ecbires 6oanees 
0. 43 0 Se 
0. 41 WO ccncdeocecces 
0.04 Garnett aveeees 
0. 31 SOR bc indourccceccee 
0. 62 Glenwood apunag. secnees 
6.24 Gathie .. tbitciwne te 
0,21 Grand Valley. Vesaddesunes 
A Grover. —_ adeoadens 
1, 28 (Sagas See a ae 
0. 25 SD EREEe 600 ccneceess 
0.36 Hamps.............. 
0. 07 Higbee 
0. 84 PND ocvescencescecees 
0. 00 BEE nec cued xcencccccens 
0.00 Holyoke (near) ..... : 
0. 02 Idaho Springs........... 
0. 00 BAO. Cec cccccececccsces 
0. 36 Lake Moraine... auceous 
0.47 BOT . cenceeseneneesene 
1,01 EABOTIR, « oc cccccccss cece 
0,19 Las Animas ......... 
T BAT occcvcsccccccccesccs 
0. 92 Leroy ..... ee cccssoeeer 
0. 25 Longs SN tihnks ahctien 
0. 21 Lujane . 8000 cceeses 
0. 02 Manassa. peeneobens 
T Sa 
0. 20 DD nad 6.00004000-c000 
0.14 ee 
0. 00 PD ckeesetesavescos 
0. 05 Paonia. ‘ dbus 
0.12 Platte Canyon. ouaneeuee 
0.12 ere 
0. 35 River Portal. ...... 
0.00 EEE écccnesece cies 
0, 38 0 eT 
0. 30 Salida 
0. 01 San Luis...... 
0.00 Santa Clara. . 
0. 16 Sapinero. .... cesnces 
0. 76 Sheridan Lake .......... 
0. 03 Dinahs Be ccecesecsecc cece 
0. 39 Silverton. . dewsecceces 
0. 16 re 
0. 16 EE GEE «oc cc cccccccce 
0. 10 tics cesedauseans 
0. 00 WHEN snes cvccecoccccces 
0.19 TD ctcaminneteee de anes 
0.32 Wagon W heel. see 
0. 28 PEED onsssctovccves 
1.10 2.5 PED donnneuseae cove 
0. 00 Whitepine ............... 
0.45 Wace cecsccccccccsccees 
0. 34 eee 
0.00 Connecticut 
0. 01 Bridgeport .............. 
0.09 GD caededescconcesocee 
T Colchester. .............-. 
0. 03 Falls Village ....... pape 
0. 83 Hawleyville ............ 
0. 26 Lake Konomoc.......... 
0. 00 New London ............ 
0. 00 North Grosvenor Dale... 
0. 27 PEEL ptanedcbdeoocecece 
0.00 Southin . 
3.90 South Gechester. 
0. 20 Storrs. be eeeves 
0. 04 Voluntown . peeetneenbons 
0.77 Wallingford ........... an 
1.43 | Waterbury .............. 
| West Cornwall.......... 
1.00 West Simsbury.......... 
4.24 3.0 Delaware. 
3.99 Delaware City ........... 
3.36 = oT. b DOGET .ccccccccccesccceces 
2.40 DEED acevecesesecs esas: 
3.13 ae 
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Temperature. 
(Fahrenheit. ) 
-] . 
s|§ 
& ] . 
aliali¢ 
4 & 2 
a = = 
o oO o 
7 3i 4 
71 26 «446 
96 37. 64. 
89 43 «465 
4 31 «60. 
77° Ble 53 
90 31 5 
4 35 O58 
90 : 63 


87) 3 58. 
83 36 58. 
94 39 63 


94 38 «638. 


78 28 «50. 
83 2 55 
87 37. «58 
92 38 62. 
75 31. SCO 
92 39 «63. 
82 23 «4 
s4 34 58 
31 OG 
72 19 45 
366 «(662 
&3 25 52 
75 23 «O48, 
R4 36 58 


“93° "33 60. 
95 | 42) 68. 
98 | 37 64. 


79 32 M4 
78 29 «(O51 
65 27 «45. 
93 38 «67 


85! 30 6. 
91 33° 57 
84 27 «54 
89 40 61 
S4 29 7 
87 36 OSB. 
90 41 64. 
82 34 «O57 
&3 29 «56 
80 31 O64 
81 35 «(55 
82 28 «OB 
92 37. 66 
86 38. OCOD 


$8) 38) 61. 
74| 28 52. 


78 22 47. 
x8 34 «(60 
80 28 «453. 
69 24 46. 
97 37 65. 


92, 43° 67. 
88 34 62 
89° 86° 64, 
‘91 | 86 644 
“87 | 43 66. 


89 38 C6. 


88| 36 64. 
“e737 ane 
92°| 82°! 64. 
“"95 | “a8 | 67.¢ 
89 | 37) 68. 


91 52¢) 71. 


gs ' 51 74, 


coonwe: 


; : ’ ° es a 
noe oe 


0 ke Ne * 
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. Ss ; “py 
“+ nd G2 300 om bo: 


she: 


SWOOP rw 
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>: 
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Precipita- 
tion. 


Rain and melted 
snow 

Total depth of 
snow 
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Stations. . 
8 
3 
é 
» 
x 
= 
Delaware—Cont’ d. a 
W@WOEE 2.02 cccccccccess 87 
Bam 2.000 cccccccceese 91 
District of Columbia, 
West Washington .. 94 
Florida. 
Apalachicola .. 91 
Avon Park . ecawer 94 
BartOW ...cccccccccccecs 95 
Bonifay ........--.+++++- 94 
Brooksville .........- 7 97 
Clermont..........------- 99 
Die PORE 2. cccccccscccs 95 
a 95 
EE cna nance 6eceus sees 94 
Federal Point............ 95 
Fenholloway ............. 95 
Fernandina ............+. 95 
Flamingo.......... 97 
Fort Myers...... ates 91 
Fort Pierce........ 90 
Gainesville. ..... : 96 
4 
ST 62600680 seooese 91 
Huntington ............... 94 
Hypoluxo.............-..| 92 
ED 50 ck0es0 ascoees 92 
EEL 93 
PD cccsceccacchoves 96 
Ds. caecesecesces 92 
Lake City..... en 4 
Macclenny ........------- 95 
cc scssccvetessce 97 
TL céccnbecececses vee o4 
a 94 
Marianna.. 96 
Merritt isiand.. 4 90 
ee 92 
Middleburg .............. 95 
NE cad reas advices 98 
DEEOL 06 00n0 veccecces 9% 
Mount Pleasant .......... 97 
New Smyrna............. 95 
a 96 
Orange City..............| 100 
Orange Home............ 96: 
Orlando ceadwenes 5 
Otter Creek... 95 
Plant City ..... 96 
Rockwell. ...... 95° 
PT «6060 c0ecesee 92 
St. Augustine Pr 91 
A 93 
ee ° aenthes shane 98 
Switzerland . — 92 
Tallahassee ..... 90 
Tarpon Springs .. 97 
Wausau..... 97 
Georgia. 
+ ccnctesnesteee — 
Adairsville . seve 87 
er 99 
BED onc0ses ssccceee | 6 
PD tsvpentveesbacee 98 
CO seaebbess 87 | 
a v0 ceuhewniebions 98 | 
SE hibusesnetec scctane 98 
ED + cicivbndcbee au 97 | 
~~ 
tina wehenh 6nnbond 93 
Carlton jalnttes cknasdkeaed 
SS 92 | 
DT trittvensseesesee 86 
i panbinsinne bien 97 | 
Dachhs edeacnec'ssene 95 
bh a nbasee vosnes 
a 95 
a Eee | 88 
ad ie nahn tines whit 97 
SEE 84 | 
She nb os snues sonevinbhaun a RSE 
Pt bbesccstnvesdiees 92 
PT paatehéebin thus 98 | 
Eatonton 96 | 
EEE EIR: 93 
Experiment.............. 96 | 
ED cctendictnshone | 98e 
EE Seccbiadives%eus< 100 | 
Pctieiséetss ssbeon | 97 
Es cchdissce-dkene 91 
TN ccedsten eebaues 90 
EE Tied cvangs suse 4 
ED i a iis ils 60 Bipweis 87 
ESE 94 | 
aa 4 | 
hash dhitetckéees 95 | 
CE naivilte hathnitedwtitenud: 98 | 
DN Sh tinchtseec ithe 96 | 
Lost Mountain piveas cs. 91 
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SepremBer, 1906. 


Temperature. 
(Fahrenheit. ) 


Minimum. 
Mean. 

Rain and melted 
snow. 
Total depth of 
snow. 
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TABLE II.— Climatological record of cooperative observers— Continued. 


Stations. 


Georgia—Cont’d. 
SE re 
eee 
Marshallville............. 
Danka boteedsecoveee 
Milledgeville............. 
PT sichéedaaswoee 
Montezuma .......... .. 
DEED 65.0 vecccceeees 
BEE nkods accceecenuse 
BED scicccccvesaccecs 
0 Se sere 
PU EEE cctcdcsccesses 


GR, DOG. 0c cavcccccaves 
Gy Ms 60 ce ncees ceens 
GUNES asewesesccccossees 
Statesboro......... aes 
PED vnecesetossccus 
J. ae 
PEE cc cccndsctesesccves 
EE orcs cd evenessvone 
WEE ccoccncvesess — 
Washington ............. 
WEED ccndcsccccsccces 
Waynesboro.............. 
WOEMROEES ccccccccecceses 
Woodbury .............- 


Idaho. 
American Falls 


Bannock River Cabin . 
Blackfoot ........c000. ine 
2 ee | 
RES ee 
Cambridge .............. 
CROMRETTIOEE «0.006 ccccceses 
er 


Dewey 


DL va0n deduce ccevent y 
_... Ege 
GI aks cb cs cc cress 
Hot Springs.............. 
ED 0-05 bn esee ese 


EGS PCED cccccancesseos 
OS 3S eer 
DI kb en cnsebess bonent 
eer | 
a ee 


Moscow 


Mountain Home 
MGTTRY § .nccccccee ceseces 
I I a Sere 
GRO ccsccnvessd ccvscess 
ere ee 
Pens sed evccevecavescess 
 eeeepreereree ge 
eae Senusedoes 
0 ree re 
PU + te sbcbabastdioeed 


Po 


F Sete caanbthdhnoes knees | 








MONTHLY WEATHER REVIEW. 


Rain and melted 
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snow. 
snow. 
Total depth of 
snow. 
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Maximum, 


° 


~ 
= 
ba 
~ 
= 
a 


DO OF SS DS SO DO ON SO NO ee PO em So PO Go 
. 2 a = . 4 
J t 


- 
oD eS & fb 


oc 


_ 
—_ 


SEpeNeKon: 


= 


emi 


oT 


PA LE RTS 


eccoso 


= t t P: 
ie 1S Oh ht we tw “) ° 


PN ncnectsecsteece 


no 


tr 5 Ss: . 
AOUMNSHBROKHHOCHANW: wD & 


Seeeeso esse ss ssss ss os omsses=99=°=~,, 


SSGRSALSRSRSLRSSE 


= Or 
S=8 


lee a 


= 


BSBASRSSRTSRSSASSASRAVBS 





i oe oe | asa -~) 
RRHRPRESSASZR 
Come OOOnwnne Oe 





y 





NNKSDAOHL SAIS OSCBMNWOBONW NS DWNWNWOCHH AAD 


APPL RAMI SAAR RRND RNS 





#ZE2= 
aneooce#re 














438 


Stations. 


Indiana—Cont'd. 
Plymouth . 
Princeton 


Prinewton -...+.-++. ‘ 
Richmond.............- 


Rochester ...... 
Rockville ....... 
Rome ...... 
Salamonia.... 
Salem ....... 
Scottsburg... . 
Seymour..... 
Shelbyville...... 
South Bend ... 
Syracuse .... 
Terre Haute 
Veedersburg 
Vevay......... 
Vincennes. .... 
Washington 
Worthington .. 
Indian Territory 


Durant... 


as ae 


Fort Gibson 
Hartshorne . 


Holdenville ... 
Marlow ... 


Muskogee EE A 
Okmulgee .......... 
—— Valley 2. 

Ravi 

South MeAlester.......... 


TD seeeees coces 
a deen 
w iT itseones 
Webbers Falls 


| ee 
Afton 


hiemsheupeseceeerehs 


Ames .. 


IE Gathaghoncasneeed 


Audubon.... 
Baxter ....... 
Bedford .... 


Belleplaine.............. 


Bloomfield. . 
Bonaparte .... 
Boone 


bchsteeseescoasss 


Buckingham.... 


Burlington .......... ate 


Carrol 
Cedar Rapids... : 


Chariton . Seca 


GREED cocccs cece 
Clearlake... ......... 
Clinton . . 
College Springs. bocce 


Columbus Junction ...... 


GIs rece ccoece cs 
Corydon ........ 
Creston .... 
Cumberland... 
Decorah 


Dosewa «vou. v+-0e0ee0e+0: 


Denison...... 
Desoto ...... 
Dows....... 
Earlham 
ST 000066 ceee.n< 
RE 
Estherville. 

Forest City. 

Fort Dod 

Fort Madiso 

Gilman 
Glenwood ...... 
Grand Meadow. 
Greene - 
Greenfield. . 

Grinnell (near) , 
Grundy Center. 
Guthrie Center. . 
Hampton....... 
Hancock .. : 
Harlan ...... 
Hopeville. Sec 
DEED 6b6ne6.c¢eces 
Idagrove ......... 
Independence 


Temperature. 
(Fahrenheit. ) 
| 

| . 

a | § 

ei agig 
ais g 

oa = Pa 
o o o 
93 42 | 68.5 
“4 53 | 73.6 
93 4 | 68.2 
90 45 | 68.8 
BS 47 | 67.8 
90 46 «70.4 
ot 55 C74, 4 
90 43 | 68.3 


90 SO 71.2 
92 49 | 70.0 
95 44 (O68. 8 
95 42 «69.6 
92 51 | 72.8 
g2e 4n° 70. Se 
a9 54 | 73.0 
96 52. «73.6 
v 4 53 ‘ 72.2 2 
92 50 | 72.2 
96 50 | 75.9 
a5» 54 O76. 6" 
95 47 | 78.2 
91 59 | 76.3 
95 49 74.6 
2 530 | 75.0 
93 50 74.0 
o4 51 | 75.6 
96 51 | 75.4 
92 46 | 73.8 
95 53 | 76.6 
99 53 | 77.2 
93 560 | 75.8 
94 50 | 74.5 
93 48 | 75.0 
98 51 | 75.7 
95 37 | 67.6 
98 38 | 69.4 
89 35 | 65.2 
9s 39 | «70.4 
91 36 O65. 4 
ow 32 | 63.4 
4 39 | 68.2 
92 35 | 66.8 
95 31 | (66.6 
95 32 | 65.7 
oH 37° _ 
94 39 | 68.5 
92 39 | 67.4 
95 42 | 69.9 
93 44 | 71.0 
uw 39 | «(66.8 
90 u6 | 65.6 
95 46 71.1 
93 36 (65.6 
96 41 70.8 
97 38 | (68.5 
100 38 | 68.3 
yO 36 | 66.0 
91 40 | 68.4 
92¢ 40°) 68. 5¢ 
92 43 | 69.8 
o4 87 | 67.2 
97 39 | 69.8 
94 39 | 67.2 
91 37 | 66.1 
90 37 | 66.2 
95 82 | 66.3 
96 38 C68. 0 
93 33 | 65.3 
95 34 | 65.8 
98 34 «67.0 
95 33. (66.8 
93 32 | 63.6 
93 38 | 66.7 
ah 36 | 66.0 
95 40 | 67.3 
a8 40 | 65.6 
91 37 | 66.1 
95 39 | 67.6 
M4 387 68.1 
93 40 | 66.7 
93 35. O66. 6 
95 37 | 68.5 
95 40 «67.8 
93 34 | 65.7 
96 40 | 69.2 
SS 3 (64.7 
o 30 | 64.6 
93 34 | 67,2 


Precipita- 
tion. 


Rain and melted 
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TABLE II.—Climatological record of cooperative observere—Continued. — 


Precipita- 
tion. 


Stations. 


Towa—Cont’d. 


Indianola ......... 
Inwood views 
Iowa Cit 


DAD ¢euccocesseees« 


Jefferson . 
Keosauqua . 
Lacona....... 
Larrabee ... 


Leclaire.......... 
Lemars... Bee 
eke ateaees 
0 


Little Sioux 


BED socccccecees cose 
Maple Valley. 


Marshalltown 
Mason City ..... 
Massena...... 
Mounta 
Mount 


Mount Vernon ....... 


Muscatine. 
Nevada. .... 
New Hampton. . 
Northwood.. 
Odebolt 


ipianatetege 


Gsctecence< 
Onawa....... 
Osage .... 
Oskaloosa . 
Ottumwa. 


Pacific Junction sae Ww 


Pella........ 


. aaa Te 


a 
Pocahontas... . 
Preston, .... 


+ paamapedaeseies 


Rock Rapids . 


Rock wel SSN: 


Sac City .. 
St. Charles . 
Sheldom .......... 


ats cate eo 


Sigourney. 


Sioux Center wip ene 


Stuart. e600 
Thurman... 


WEED conve cesccs 


tks cadsebbinens 


Webster City .. 
Westbend ......... 


Wilton Junction ......... 


Winterset.... 
Woodburn 
Zearing ..... 


a 


7 ae 


eared aad 
BESEEEED coccevesess 


BED ancnesecccece 
Burlington. .. 


Chapman.......... : 


Cimarron...... 
Cla 
Gt geseseeses oc 
Coldwater 
Columbus... 
Coolidge 


ln cidiextuhankeed 


Emporia .......... 
Englewood ..... 


Enterprise ....... sotine’ 
ined eneeseseeees 
Fall River............ 


Farnsworth ...... 


Fort Scott......... ‘ 


ER 


Fredonia........ 
Garden City .. 
Garnett ...... 
Goodland. . 
Se ceccecs 


i cccnncuseckense 


Hanover.... 
Harrison. 


Temperature. 
(Fahreuheit. ) 
ei é 
fi gilg 
a|és = 
= = = 
° ° ° 
93 39 | (67.6 
93 32 | 63.8 
97 41 | 70.2 
oO 3 6 «64.8 
95 33 66.8 
4 41 | 69.1 
91 64.8 
92 32 64. 5 
92 40 «(68.0 
93 41 686 
95 35 | 67.4 
93 34 «(66.0 
06 3567.3 
90 37 | 66.2 
He) 36 6 «69.2 
97 40 «69.8 
94 43 70.8 
94 40 69.8 
87 38 64. 8 
ast 37° 64. 6° 
98 35 | 67.3 
Ww 3 (O68. 0 
91 40 «(67.4 
95 38 7.5 
90 35 | 65.2 
96 40 69.2 
97 43 «71.9 
oF 35 (66.4 
98 39 | 70.6 
ow 35 | 67.1 
93 39 | 66.2 
4 34 | 66.0 
90 39 «(666.2 
93 38 | 67.7 
92 30 «(63.6 
ot 32. 65.4 
93 37 | 64.6 
9&8 40 «69.0 
“4 33 OH. 4 
92 35 | 62.8 
95 40 «(70.1 
89 36 | 63.1 
4 39 | «67.4 
o4 37 | 67.8 
ow 45 | 71.6 
91 37 | 67.4 
93 41 | 70.2 
9S 43 69.7 
95 27 | «65.9 
95 36S C«dG 7.8 
91° ..| 67. 6e 
96 33C«67. 4 
89 36 «64.5 
89 44 «68.6 
92 37 | 67.8 
94 34 | «66.2 
92 37 | 67.4 
100 31 | 69.8 
g2* 45* 70. 5* 
2 44 | 70.6 
92 39 | 69.2 
95 45 | 73.2 
99 41 | 71.0 
92 34 | 67.6 
99 37 | 69.8 
96 36 | 66.0 
92 43 | 71.0 
91 48 | 73.6 
93 34 | «66.0 
95 39 | 71.0 
91° 414 70. 4° 
98 34 | 67.2 
90 woes) 208 |. 
92 39 «669.3 
92 35 (69.0 
96 4 «71.7 
Sis ccces 72. 24 
95 42 | 69.8 
‘1 46 72.4 
96 2 67.6 
4 4 | 73.2 
100 36 «(70.0 
4 42 72.8 
94 34 | «68.9 
94 41 72.0 
95 40 64.4 
95 41 70.0 
90 45 71.5 
99 38 «70.2 
99 32 ' 67.6 


Rain and melted 


snow. 
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Dim ie Be OO Se NS SY NES DS OT et ee OF ee DO I ee 
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$2 PO me Po PS So pom PO = oe 


re 


SP 22 ON Te oe me Ge 2 Ow BO me Go Go So 


PA $90 20 20 a en 0 Om BD GO 


$2 NDS ee 9 ee ON m1 9 OF ee D OH: 


Total depth of 
snow 


F 


Stations. 


Kansas—Cont’'d. 


Pree 
Hutchinson ......... 


Jewell eoce ce 
La Crosse........... 


DE cnske te seecne nedvees 


OS 
Lawrence...... 
Lebanon 


Macksville .......... 
McPherson .......... 
Madison... , 
Manhattan }......... 
Manhattanc......... 


Medicine Lodge......... 


Minneapolis......... 


idan cectandséneness 
Mounthope.............. 
Neosho Rapids .......... 


rere 
I tk. cnniiesewie 


Phillipsburg. 
Plainville ..... 


PORNIRIOOD cc cccaccecccess 


Piven coeee 
Republic ...... 
Rome ..... 


Tsiseyeneosecsse 
DD ce saseusdawe 
Ulysses?.. 


Valley Falls eee 


Wakeeney. 
Wakeeney (mear).. 
Wallace . ae 
Walnut....... ae 
Wamego 


Winfield ............ 


Yates Center....... 
nataaly. 

Alpha .:...... 

Anchorage 


ADCROTAG® ..... 00+ +++. 
SS eee 


Beaver Dam....... 


Blandville................ 


Bowling Green ...... 
Burnside 
Cadis ....... 


Rtas ccnneeneneces 


Catlettsburg........ : 
Earlington .......... 
Edmonton 


PE n6n66 seevecestone 


TE RE 3 


WEED esccces 


Frankfort ....... Faces | 


Franklin ............ 
Greensburg 
High Brid 


Hopkinsville............. 


Irv —_— onsetessene 


Jackso 
Leitch field vaeetuied 
BERGEN o0000 cucveees 


Middlesboro 
Mount Sterling 
Owensboro .......... 
Owenton. 
PED acugpuseeses 
Richmond........... 
St. cee seopns-s 


Shelby GOOF wvcccecce 
Shelbyville....... . 
Taylorsville 


Williamsburg ............ 


Williamstown ...... 


Maximum. 


96 
95 
95e 
93 


95 
OS 
100 
95 
90 
93 
90 
100° 
92 
90 


95 
100 
Os 
94 
97 
94 


““ghe 


91 


97 
94k 
91 
94 


95 
93 
92 
89 
95 


92 





SepremBer, 1906 


‘Temperature. 


(Fahrenheit. ) 
| 
S 
3 a 
a o 
—_ 2 
= a 
° ° 
35 | 68.4 
42 | 70.2 
32¢| 66. 1° 
36 | 68,2 
40 70.4 
47 | 75.2 
33 | 69.4 
36 | 67.4 
39 | 69.1 
35 | 66.2 
33. «67.8 
45 | 70.2 
40° 69. Ge 
42 71.1 
36 «67.8 
38 | 70.6 
42 71.6 
38 | 72.0 
38 70.4 
44 72.4 
37 | 70.2 
45 | 73.4 
38 | 66, 8 
39 «71.4 
29 | 68.2 
42 | 73.2 
44 70.8 
41 | 71.4 
48 | 74.2 
40 | 71.2 
44 73.6 
37 | 68.9 
38 | 67.6 
46 | 73.4 
2) 71.6 
35 | 68.4 
43° (72.6 
39 | 68,2 
R 71.1 
30 | 67.5 
42 | 72.6 
40 | 72.0 
38)| 70. 8* 
40 | 70.5 
38 | 68.2 
32 «66.0 
47\| 74. 7¢ 
47 | 70.2 
| 71.4 
44 | 73.2 
54 | 72.8 
51 | 71.8 
55 | 74.2 
51 | 72.5 
53 | 73.4 
56 | 74.2 
57 | 74.6 
55 | 74.4 
57 | 75.2 
55 | 75.0 
54 | 73.2 
57 | 74.0 
f2 | 73.0 
54 | 71.3 
5O | 72.3 
53 | 71.9 
5 | 74.4 
50 | 72.3 
57 | 74.8 
56 | 72.9 
56 | 72.5 
50 | 74.5 
59 | 75.0 
56 | 74.8 
49 | 74.5 
56 73.4 
53 | 71.6 
58 | 74.0 
55 | 70.9 
65 | 77.0 
53 | 72.1 
54 | 71.4 
5 71.4 
50 | 70.8 
5O | 72.4 
51 | 71.4 
56 72.4 
45 | 70.2 


= 
2 | 
so | 
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Rain and melted 


ww 


ee ee ee 


” On 


ss 


—— 


snow. 
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TABLE II.— 
~ Climatological record of cooperative observers— Continued. 


SepremBeR, 1906. 





Temperature | P | 
(Fahrenheit.) | = | Te 
= mperature. Precipita- — 
~ (Fahrenheit. ) tion. | Temperature. Precipit 
3 ° | ) (Fahrenheit. ) eit = 
Stations. F log 3 : | 
. ~ ~ 
e | . 8 - | | ote 
& | E 35 a5 tations, ; s a , | | 3 k. 
5 = : Se | 3s E = e : =e Stations. ; | | s ls 
3 = z & 3 8 = g 8 | oo 8 = Fy | Er a oe 
& 5 5 , : 
aia |/a|8 |e giezlsig |3 eia|.,|28|78 
Louisiana, ° © e k a a a 2 & 3 = z & | 3 
Ab BD cccoce 2 | ns. " { : r3 
ys a wi ccieamentpnss 102 65 | 80.2) 5.66 = T ees —Cont’d. © ° ° I } 2 B. 2 “ 
Amite .... cocccecces| BOR) G8) 5.9) 20 Ta. oma Park ........... 87| 48 70.1 ns. | Ins, Michigan—Cont’d le | | l - 
Rat R eee eee eeeeeseeees 97 64 79.0 9. 46 aneytown..........-- 90 U. 0. 68 Menomi on ° ° | o Ine | 
: — PUBS... .ccceceee 99 @3 | 81.01 3.32 | Van Bibber .............. 4 41 | 69.0) 1.24 Mio ED ous odnsctavses 90 89 | 68.9 | 2.81 | Ins. 
— area 4 64 78.4 Me 4 Westernport eteserapens $7 “ ©. é 1.10 Montagne bO6CS00 Ceeeseecs 90 29 62. 0 : - | 
ea epatte me) 4) 8) Se ve oy veces] 92 ’ y| a fm , Doethemenateeas ssi awlenol @3 
ETS 98 lg Bog. -—| ot ieee. oo 45 71.6! 0.7 Mount Clemens..... a 68.0) 4.31 
Ghamendilie.......22-00>- a = — 4.32 aa : 71.6 7 sone Pleasant........ . Biog 40 | 66.7 | 2.32 
Clinton aa 94) 65 78.01 8.16 Bluehil! (summit)....... co] wlens| a Souberry... s wo ée3'| 298 | 
a ae de ehenenets 7 79.2 ET > ~<a . 15 cee eeOe 26000068 % BPA IY =s 
oaae.... crn ge] ea} 790 ae Chestnuthill ............. =i mies oe Olivet _ ree 92 | 43 658| 1. ai 
wate sacnteeees oe Peet Youae . ~ —— ete - 35 66. 3 2.92 y nein BOG65 0000000806008 0 88 40 66.2 | wed 
Don Yili 2) 97'S | 81d | 269 Pememmerensesvensesseeess 8 | 30 61.2) 2.15 Que? 2.0 verre ereeever 91| 82| 63.3 | 1. 66 
Farmervilie.. secemene i o| a2 2. 69 —........... S 41 63. 8 2 92 y tna penkaenbindkacodgens 97 35 67.0 . » | 
ranklin ....------+-+++- 97 66 | 80.4 5 69 Framingham............. = 35 | 64.4 | 1.61 aa 93 iat! awl 
— eusswnnes 6 64802! 207 geal lal bo 31 62. 6| 2.91 2 samme: Se eee ee eens 88!| 381| 66. on . 78 | 
a anvees 93 | 65 | 78.7 | 10.5 Hyannis,................. ' . 1.6) 1.58 tymouth......--.++++-+-| 98) 82 67.2 | 1.50) 
9 ee eee  cccccces| O86) @&|SA2 7 = Jefferson parttnaleeveeeees ia ey 2 91 Fontiae .... pastieeudiaek’s 92| 38 02 aoe 
Eee gecececense snes: 9% | 65 79.9 1.4 MWTENCE ......... wpeenat onthe. 2.94 P i ee re 
Lake Charles. Se ate 100 | 64 | 1.6 1. 49 Leominster... .ccc 0. 89°36 63.4) 1.44 | “iaiaamasge ob teres oo 
Dewees neeeres 96 68 4 owe i: rose elecess closes [ai tana 95 9316521 200 
Libertyhill. nee 99 | 60 = 8 . 7 Deere rseecerseaeses 89 | 36 66.3) 1.43 stiJame _ 8. bes 94 ~ 3 : | 200 
Lognasest bien taoties mae Geers Weed Sar: 6 0 ea eaten eae 89 32 61.8) 3.14 — ithe 87 43 | 632| 2 oe 
Menséeld Se camensanhes 196 63) 78.9) 4.06 New Bedford............. = = € 6 2. 2 St renee eer! gal gael 67. 44] . S 
é SEE 00 62 = 5 ymouth . steer Ss 4.8 5.14 66066600000 00088 R7b 49> . ° 
Minden 98 52) 79.10) 4.19 Pri ccececccecscces| 84 43 65 ' Slocum - 9) 68.15) 2.09 
ntnbedd Coaeeneeees ; ¢ > ~¢- rovince : 52. 8 3.4 Se coccveccesoesees 98 er ‘ - 
Meares cayeestesssteseses 100 - op me Salem ROD . 2+ 200000 88 | 47/ 64.0/| 2. 93 Yes Re eS = <2 . 7 
Morgan SR ivenenksans wis ~. 77 So coccccccs ae a Beit 07 BE cccccccceccccsocs 98 ‘ » J 
aoe Iberia... . i mR seed t ealen. Sieeueak 93 38 66.1 Ht a Aen nbatg eID -; Fist == 
ousas eevcelecss . 97 wee oeeeesceees o 4 v 7 oo y eh lenses 
99 ’ Taunt — 2.3 Ee ) : -— : 
Peart River ~ 4 = -_ 1.4 Webster. paapomnese’ Onis 89 34 | 62.4] 2. 9 ee RN ei ds ag ean ot 0 <s | Le 7 
om ealing ........--- 97 61 | 79.6 5 51 Rennie oe 0s ensaiut anes cree ere 2 55 Ww saw! ARERR EE 92 0 a4 -o 
oe ar ds eawegent cones 97 179.6! 1.73 Weston............. cece * 82 64.6 | 3. 59 Webs Peabriansesinress 98 40 166.1!) 1. 
ES aeepapene a 98 62 | 80.2 170 Williamstown .... ....... 83 31 | 61.0 | 2.56 Welenens Me ....-seeeeee-) 92 36 | 65.8 eo 
Robeline ......-----++++-. 97 60 | 7%.4/| 3.39 Winchendon ............. +} Ses) te Whitefish Point.......... 92| 22) 58.8)... 
St. Francisville......... ‘= 59 | 80.8) 5.50 . a, teaeceeeer sees 88 | 40 64.9 . Woodlawn .............-- po 34 | 58.8 1.57 
Seastover. : o- + bag . 95 “ ‘ichigan. = = Geo ctvtcsanadass 91 = ot 1. 96 
at 5 aa ttCOD, Gemeente 90 55 ar asetcooes o% sececcsroccccees c 5.7 | ; 
Simmer ic setae ea ~s Agricultura College. .. 98 ° os. 2. 00 Albert — sd neni 
on. 92 m t- ips ‘ 7. OO; ||, Abbert Lea ......60--++--- 9: _ 
Sugartown ................ 98 68 oe 8.73 7 babucesexegelbess Brat 45¢ fl 3 7 on yee ee AR = = = 8 | 5.40 
pea Maine. 79.8 | 3.99 AEB. 40-0 0--00e severe. 94 | 38 65.2 | 3.05 Amboy. Draccvecesanascad ae ae os 3, 18 
Re Rates.....--...----/ 8) Bi Ss! ts SE cncesesenentne + SS) ie batman ae 03) 20 | 624) 1.37 
Chesunco0k ......-----» 79| 41 | 56.0/| 3.10 Ball Mountain 3 39 67.5 | 0.84 ARDY ..--. 002000002000 88 | 40/62.8| 297 
Commish .....++++++++++++. 89 as =e .s —.......... +4 39 66. 3 1.97 Reerdale: cidsuahe bedied 93 25 61.0 a 
Debsco EReessenersnseuens) Sey Pras Sere 1.41 Battlecreek.............. 91 30 | 58.6 | 38.2% Beaulieu, RS OP tis ec a +7 
Fairfield icehahs 4 33 | 58.2) 2.89 ow eis aie wedi ~ = > : 4 Bird Island “hide pecan = $2 | 61.8 | 2 +4 
EE. ..ceccorscecccece, OS} S82] ORE 55 als ania : 45 | 07.6 si i—_—_........... y 3 ’ 
| a vccceseee 883! 26 oo : 65 Big Rapids............... | = 64.2) 2.64 [aesen 2 Eg ARE 87 40 $4.8 | ie 
Gardiner .........2.-0+-. 84| 33/1 59.6) 0.94 Bicomingdale yeocsesceeee] EEL ial me Se etter -erceeee= | 32) 61.0} 2 > 
G ile vee cH one ‘ Calumet he ‘ io 2. 60 © ~ “papeepireeanastl Endl Gitar Srsiat es 
—— _ ace 82 27 | 56.0 2 3 Carsonville........... = = 60.8 2. 69 a Setar er reeeees 90 39 | 63.9 | ~ 
Se cacaseos 82, 29 55.0) 1.20 Cassopolis . . aps aera 9? 87 | 65.8 | 0.60 a: he aaa gl 91 36 | 62.7| 1.59 
Lewiston ................ 90 35 | 62.2 0.85 Charlevoix. ... SI) ge] 4) eae | ia Sememeageesssrers-seoes] ERE 60.0 | 3.51 
= be Cy 86 2g 57, L arlotte........+. - % . 66. § "2| ~#&('J|] Rasthenlt .............. R88 88 es 
raat pipektecedeses 77 32 56 3 . 4 Chatham .... fom ee 95 39 66.5) 1.08 ——— see ee ee ee ee eeeee 90 33 2 | ¢ 4 
North Bi “ €.. ae . 82 31 57. 6 < . Cheboygan .. : ceecccecese ot 2s 58.4 2.77 eee ngton rTTTTriTT tte 90 88 63. 2 4. 79 
Oenee r dgton i a a al ata 90 32 61. 6 > = Clinton Ce - 39 66. 2 1. 97 Fort Ri ~  ehindweennede 93 41 65, Fy ry 41 
aye eu tose = 4.50 > plata 92 38 66.4 1.60 Glen tt lbaiicapeunnatapdaies 97 40 | 66.6 | 38. 4 
Beam noses ensees seeesens 82 97'| 59.2! 1. -- Concord... Re aie 91 40 67.4 | 1.22 G 4D Se ankceensaes oe ens 92 35 | 64.7 | 8. 69 
Patten 2220 oS) 27 | m3 1.51 RAEI noe snes curs ene. 90 40 66.5) 0.76 aes Meadow........... o1| 941454! 3.08 
Rumford Falls ......... 86} 32|59.7| 1.01 Detour...........- 92 36 | 59.8) 1.70 a eben 96 | 82) 61.6 ~& 
Vanb OFES. . mee BAN sai 3. - Dundee ....... cate 8 45 61.5 2.41 Hine _ tenes 95 32 62. , 0. 87 
Wine Re i a4 oa | ba? . a EagioHarbor............ 0) 40 66.6 1.99 Howl used éanaek 93 31 | 62. 3 2.35 
OW once seer ccrseces: | wieeil 138 East Tawas ............. 88) 48 | 61.4) 227 meee Se 3| 3i|sa2| 1:90 
a Maryland. - 1] 1.16 | eeachtapeapebaarea 90 38 64.4 /| 3.04 International Falls... 96 | en 2| 1.90 
honepele PRT ..-- 90] 67/736] 1.18 (bi aaa 92} 40 67.8| 2.01 ac Winablgeea eh) ae es | »3 
Se pany hawheeess 91) 44/692) 208 Frankfort... ...........- St ise ae Leech on oeve ee seeeenees o2| 30 | 5%.0| 5.87 
Chelte a eecscces 93 49 | 73.6 1 99 Grand Marais ihn a 45 65.7 2. 51 Lo Pre Bicccecsccccsccs 94 33 64.2 a 
a pisaeeencesens 91 50 16 it eee 87 42 61.3} 1.81 a rairie ............. 94 on | 62.0 | a 
, a —_ 88 48 | 70.6 4“ ee ns « 4 38 66.4 | 2.36 L Bapenreeceersssnenedess 91 33 62.4 go 
Clearspri @ wn ccecceccseees 92 | 46/705) 141 as cide cnee scan = 39 67.7) 1.28 Mankat Héesaiins ooteeneens 95| 31/636) 229 
ila aaa ss} 45/688) 0.61 RACER =| = 64.6 | 1.50 = abbbabepeass ee, Seas, Hoy. . as 
Collegepark ............. 92) 51/721) 1.68 Harbor Beach............ 2) 2 Sti oe oe .. 91'| 35") 68.7'| 4.98 
Genietend. Se beneeuees 92 45 11.0 = — Harrison oe + ees ~ = =. 1. 76 een esncoerenses 92 30 62. } . . 
tttee seeeeees ist) ey . € "i aphe eh 37 63. 3. 38 eee SERS oD 5v.59400 5089 91 | 38 "9! 414 
a isavedessecaxes] ME Sate 0. 4 ER a dnciennasnesn aes Ss; 2) 63) 32 Monter Baer V<seteceeses 92 m3 63.9 6s 
—— (abet eneneeeeees 88 37 a6 to ee senses = 37 66.2 | 1.64 Bere oteasvoeoers 92 36 | 64.0 ee 
aston... 20.02. e) 37) ene) 33 H igblnna = ieinde 93 | 38 66.9) 1.80 More, .2.00+0+ 00020000: 92| 28/61.8| 3.50 
Frederic 90 44 69.6 ° os illsdale ; reece! evccciencess 1.16 _——a—«- 91 38 | 68.1 3s 
— Pincedankes inate 91 45 | 71.0 r Ss eae 88 | 42 66.7) 1.48 New L — ove vecceseence 92| 26 | 58.6 > = 
cm SE om imees : a eo aes = 42 67.0)| 6.75 New Ric! OD «wesc eee eeees 99 p 64.21 8.0 
Grantaville ............. 87 40 | «64.0 a= Humboldt menrerrt. ae = 6.8) O88 New — steeeeseeees 92| 36 | 66.7/ 5. $3 
Greenspring Furna a... 92 44/ 71.5) 0.29 ron Mountain ........... a) milael as Park Rapids ............ 95 | 40 | 66,1 | 3.07 
aonen nace 90 41 | 69.8!) O31 — River EE. 92 ro =~? 3.78 Pine River 96 80 | 62.0 | 3,42 
Jewell....... een 1. 39 ——~ eempreegEE | alae 2.78 Sl lal 92) 28 | 62.8) 3.8% 
aweseescececcecosese oa a ¢ Ishpe fngnre ws 32 | 62.9 4. 3¢ BRO co cccccccescccecs r q -¥ 3, 83 
Johns Ho 01 Hospital.. 363 49 71.5) 0.71 Isle Royal. pas Simp auoinghed 88 30 58.2! 3. 4 Pokegama Falls......... po 39 | 61.8 | 5.06 
Keedysvi al aa") $30" 6. 22 sle Royal... 42.00.0000, 72| 44 57.6 | 2389 — a en ae 
ony ent Sal ‘ 43 | 7 45 } 48 2. 3¢ alah aga see [eccscelesce ‘ 
Lake Montebelid.---0°°. 93 | 48/72) 0.83 > eaneeatemeanet oe) 86/1) 181 9 peapapmeenaee a3 | "ai | 6a:2'| 5.66 | 
Lamrel ---.ese0ee veeeee. 92 49 728) 0.68 assasdevsesk> aondas 91| 40 66.7 0.79 "=| Ie 96 | 82| 64.4) 4.33 
Mount St. M 91 43 | 70.6 Kalamazoo > .7) 1.28 Saad taiee eee nn 88 35 |62.9| 2.52 
arys College. ‘ 70.6 | 0.61 Lansi 94 44 68.2 Sandy Lake Dam......... ‘ ~y 2. 52 
Oakland . e 90 44 70.2) 1.06 ) eee 92 ~ 1. 38 Shakopee 91 81 | 63.1 | 3.65 | 
ee crosses 88 | 36/645) 3.74| Ludington . .. = SiS 5 | 0.74 nee... ..... ose. 90 | 36) 64.8) 38.91 | 
Princess 0... 92 56| 74.0) 2 4 Mackinac Island.. 86 41° 65.8*) 3.28 Tayl A remehi Ger s 804 | 
eae 0 ‘ 74. 2.14 Mackinaw tee 86 39 63.0)! 3.26 taylors BRR 90°! '3i'| 642° 8. 94 | 
> =~ tata : 50 | 71.6 | 0.95 sapped 78 44 62.4 7 beth nd ééivaseeee eee g MS POA hxicasi 
Solomons............ ... . | 51 / 72.8) 2.52 a... 91 ataret Two Harbors.............. onl "aa ana 3. 48 
senane 2' 58'73.8! 3.60 sap iicccitemed war ell ee Wabasha Tr - 33 | 62.4 | 3.2% 
Marlboro 30 | 59.2 2. 74 7 teteee 95 a 6 - 
RE Sree 95 34 65.4! 3.58 Wadena 1 CPR HS 94 | < 57.3 5,07 
3 . Willow River irnett | 62.5 3.53 
Soeesescccce 94 | 7 | 62.0! 6.27 
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Stations. 


Minnesota—Cont'd. 
Windom ............ 
Winnebago. ......... 
Winona .......... 
Worthington . 
Zumborta .. 

Mi 


Aberdeen 
Agricultural < vollege . 
Austin pes 
Batesville 

Bay St. Louis 
Bellefontaine 

Biloxi aa 
Booneville . 


Brookhaven Met ge Ie 


Canton... 
Columbia 
Columbus 


Corinth PAT 
at onee 


Duck Hill 
Edwards 
Enterprise 
Fayette . 


Fayette (near) AS =m 


Fort Ripley 
Green ville.. 
Greenville... 
Green wood 
Hattiesburg 
Hazlehurst 
Hernandyu 

Holly Spri ng 
Jackson sonee 
Kosciusko... .. 
Lake. - i 
Lake Como.... 
Laurel 

Leakesv ille. 
Louisville. . 
MeNeill 
Macon........ 
Magee ...... 
Magnolia 
Merrill. 
Natchez... senebe 
Nitta Yuma...... 
Okolona........ 


Pearlington .......... 


Pecan ..... 
Pittsboro...... 


PEED ncsccccccocscese 


Porterville 
Port Gibson 
Quitman 
Ripley . 
Shoccoe... 


Docs seneeeeenes 


Stonington . 
Suffolk .. 
a — 


Ut OB. .... 
Walnutgrove.. 
Watervailey ... 
Waynesboro 
Woodville 
Yazoo “ 


issourt. 
Albany . ‘ 
—— City... 
Arthu 


Brunswick ........ 
Caruthersville ... 
Conception ....... 
PD sconce eee 
Darkeville... 
PEEL anne c ceesese 


Doniphan .... ; 
Eldorado Springs. 


nthe ee 66 0006 
Gads Hill — 
Gis an Gn0600ee0 000 
Glasgow ......... 
G ae 
Gorin ..... 

Grant City.... 
Harrisonville 
Hazlehurst .. 
Hermann .... 


RN is coabacced 


“as 


96 
93 
4 
92 
99 
98 
97 
90 
97 


97 


95 


‘aos 


95 


US 


g2¢ 


Ys 


96 
96 


93 
oo 


92 
95 


93 


93 


: _ 


95 


4 


‘at 


em perature. 
( (Fabpeobelt ) 


Minimum. 


62 


64 
60 


60 
63 


62 
64 


64 


63 
62 
624 
65 
63° 
65 


60 
63 


Rain and melted 


oem 
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MONTHLY WEATHER REVIEW. 
TABLE II.—Climatological record of cooperative observers—Continued. 


Precipita- Temperature. Precipita- Temperature. 
tion. (Fahrenheit. ) tion. (Fahrenheit. ) 
| ww > 
° 3 | © 
| «a © 
-| Stations. B.. $. Stations, 
ei op : - p e oF : . 
2/338 (fig 32 | 32 s|& 
© 7 2 I 5 - ae | 7 oc FI 2 . 
3 Blizgidig |3 a\2| 
} 3 c_. t | > =a & co 
& a) |g ia se oe 
Ins. | Ins. Biessurt—Cont'é d. e e e Ins. Ins Montana—Cont'd. ° ° 
3, 43 Huntsville . ‘ eT ee ee WYO. concer ccecccescscces 
3.33 BUOBOER cccccccccccccces 92 52 71.2; 9.81 GEE adntd vse cecnsesoetevece oe ee 
5.49 rrr 95| 52) 75.6| 8,05 Philipsburg ............. 84 22 | 54.4 
3, 36 Jefferson City ............| 97) 49 | 72.0) 4,12 Sestisecsedsascecsecss: Sel 1 aee 
3. 58 SP ixccoebssesecesas | 95} 41) 69.5) 2.28 | Plentywood . . weseees| 1054) 25) 65, 1° 
Koshkonong ............- 92 5472.9) 3.02 DED snéneedrencdcecenee 8S 84 | 59.7 
10, 27 BMT ccvccccccvccccceess 95 53 73.8 | 2.00 PUREE, ov nccscccvcccccocs 98 29 | 61.5 
8. 87 DR oc cacencencce<es bbenees On Ta I cindntontescess itdcele wenuiele wanes 
7.41 Lebanon .. seopeccaccsl OL SMT &n Redlodge...............--| 84] 26 | 55.2 
10. 37 Lexington ............- 938; 47/722) 1,20 i stseasy-saccesecet Pi Se tae 
6. 83 GROEED .ccoccccccccccsoeee OS] GIL MST LG PD cane: aoceees 98 | 32) 62.4 
7.2 DED cuccecocsccees | 91 54| 72.9) 260 CEE Ss bbdcenntseseve S4 32 | 59.2 
11,34 pe wae ee a a 4371.9) 483 DE dinakaceneasecee. nie irate 
5, 84 SEE cc naccccecteccouss ot 46 71.6) 6.01 Springbrook.............. 102 32 | 62.6 
10, 55 Marblebill naebbedancsansss ot 52 | 73.6) 9.31 SR asechcacccessees ee 93 33 | 61.6 
8.15 Mecccocveceessvecee, | 4471.9) 3.33 ae inks dn dandaves yy 82¢| 63.1 
16. 70 REED coves cecoesseess 97 41 | 69.4) 3.02 NR ip ticnacsesinas oop een ee 
6.13 BEEN Des -cocceccccscccecs 96 47 | 70.3 7.12 Troy. iabekesine« 88 27 | 56.0 
5.62 Ti iindéesh teimsvrees 93 46 | 70.4 | 5.39 Twin Bridges . ee 25 | 57.5 
9.57 Montgomery ............. 97 45 71.5) 4,28 Utica. aS 33 | 59.0 
8. 81 Mountain (rove ......... 87 5170.4) 9.16 . a aGonnnyey 85 29 «56.0 
8.59 Mount Vernon ...........| % 48 72.3) 3.98 Wolf Creek. ........ save 89 28 | 57.4 
5.24 SID sn nenneocesteoens« 2 48 | 72.8) 4,13 Welf Polat... .....:. . 
7.64 cos uaemenie 93 54 73.4) 5.35 Nebraska 
8. 03 New Madrid ........ ape soceleceees ..| 5.50 Agate seen 90 31 | 58.1 
3. 69 New Palestine............ 96 50 | 73.6 | 4.40 Agee . ey 41 | 62.0 
8. 80 GED wccccesccece cece: 4 53 | 73.2 5.24 Ainsworth . init aly th ee hth 100 36 | 63.4 
8. 80 SN stesecacessucees a = 40 | 69.4 3.20 CO Eee Sr ere ee 
8. 36 SE ae ee ee MED, ec occaes-naees - 95 34 «(#614 
11, 66 ED ncn ecdencdsunes gs 45 71.7 | 4.47 BE cstcenscstiaesse 29 | 66.0 
9. 10 Rockport a re wees] 4.65 eee 
6. 13 SEED. o ducdcecoccesdcdsees ep Se ---| 7,08 ee + 
9. 69 i PD ncesde gene eines o4 52 | 72.9) 3.30 | EE I RN ee 
14.77 St. Joseph weeleres 0.74 Pvnctnetescneceses 98 34 | 68.6 
8. 40 RIED -60000c06660s e000 5. 55 pO ag Leper Meer e: eee 
12. 00 Din éhaveéeceseces ae 92 46 | 72.2 2.72 Es Sa 99 37 | 63.1 
11. 15 i dsccadciestosesd 50 | 70.2| 7.39 er 4 87 | 67.2 
10. 39 err 92 4 74.6 6. 65 BEGETE cccccscccscccscece 100 36 | 68.2 
14, 25 SEED ccccocecvesess 96 45 | 72.4) 5.30 Beatrice ..... EE eS 36 | 68,1 
9.71 i ihipnécbhheadakhe 93 48 | 70.0) 1.91 0 100 34 | 67.6 
10. 23 | EATER so 45 | 70.8) 0.27 TD /ctcapanedwaseees 97 43 | 68.7 
8. 36 DD occcccsene cases 94 40 | 69.8 | 2.43 Benkleman......... Sea ales on 
13. 62 . —=ERRRETES 96 50 | 75.0) 7.66 sn ikihsceneenwinnne 95 35 | 66.5 
7. 22 Warrenton ............... M4 50 | 71.5) 6.48 Bloomfield . : nbenie 98 32 64.2 
13. 25 Dt initcsrenkéonsapes 96 45 | 72.8) 3.52 i iiticnuecnnenetees noe aaa 
4,15 Ripe FEL TEER MSE 2. 75 Bridgeport .............. 94 30 | 61.2 
wees Willowsprings ........... RS 47 | 68.0) 6.90 EE ecnebectccesany 30 | 63.0 
5. 58 Windsor . ae ae 41 | 70.8) 1.18 ETN I 
7,27 Montana. PD a octacecce veces penesivecescleccevelescoss 
9.17 BOs cence sseecsnsss cccclecccccieccces, BOE eS a aN Ee 
5. 87 EEE casevse cvcoceocssecs 86 24 | 55.5 1. 39 r a er 98 32 | 64.6 
8.78 Anaconda................| %%6 26 56.9) 0.85 T Central City............- wines 
8.24 | unpagebapbenemebeast 86 22 54.4) 0.51 Chester 9 60-Gs6 00 seer clecene< ee 
7.10 Dis sthsceeééacennences 78 25 52.0 0.43 CeeRP WANE o.oo cc cc cece. - 101 31 | 64.6 
9.77 Bear Creek. adescenses §9* 28* 53.6", 1,31 GET cp cuccccesescnvesesee ne ea ies 
12.29 Billings .......ccccccesse-| 98% Sie] 64.0°) 058 Columbus . 98 32 | 65.8 
13,14 PM soccaccconcesesce 82 30 | 55.6 1. 38 nthe do shtdcoesenvhesonss ee 
10. 98 | EEE ERTS TT 87 24 55.0) 0.30 Crete ..... ‘ 96 41 | 68.8 
8. 02 BEND wtcccccecece wend i 2 | 52.6) 0,50 Culbertson ...............) 99 32 | 63.0 
5.42 Genyes BONG. ccccccccseey 29 | 68.2 | 1.12 David City ..... 92 39 | 65.9 
11,40 EE EE 4 28 «60.2 0. 90 Dawson . ceseaescecesces Eee 39 | 70.4 
7.68 Chester...... 87 25 | 57.4 | 0.57 ies sneeeen PR Sale ER SP aeoh: 
8.71 COE cwecccece 96 29 | 60.7 0. 94 Bc ccces ebeeecesoese 
ia CEEEc dnbcceqscoceceses 90 26 58.3) 0.28 Dunning...... ebeseclvceesclecseesiecsoes 
11. 93 Clear Creek ...... 86 29 56.2) 1.88 BAgar . 22... sce csccccccccelecccesleccecelecees 
9.50 Columbia Falls....... 86 23 55.2) O80 Se eee Sen ee 
9. 42 Copper .. ecccccccc|scsecoleseces ccooel 8.88 O.2 || Brbesom ..... ccccccccccccclecccccieccces 
4.09 Crow Agency............. 90 29*| 60.74 0.80 SE Hodc'sn 00nd on00cece clocdas shececeaieees 
7. 56 Culbertson ...........+.. 96 29 61.0) 2.93 PORTOEEY ccccccccscccses 99 33 | 69.2 
DOAMOSR. 000 cccecccccccsces 86 29 55.7) 1.08 Fairmont ............... 97 82 | 65. 
3. 70 EN oksndc cccececeenses 93 28 | 61.4 | 0.78 Fort Robinson .......... 96 33 | 60.7 
2.39 Dillon &3 28 55.6 0.88 are : ag EE ee 
2.28 i ban0c6eseecesees 97 29 63.1 | O76 Ss Ge00 600056460 97 35 | 67.0 
0.92 Be capeccccesese ove 88 2 | 56.9 1. 50 Ps cencenneenesecechensies eT errr 
4.74 EES cucave cccececsctese 101 34 68.0 0.17 ee 98 33 | 67.2 
1.77 PURE anceccrcccocveceees 100 29 | 63.8 1. 21 yn vate 96 35 | 64.4 
4. 56 Fort Benton.............. 92 4) 59.9) 0.99 — pees 00 b0nhed cleseue oh: ceccal: ses 
2. 64 Fort Harrison ............ 90 $3 | 62.0 |....... Got nburg. padecenseeeee 101 31 | 66.0 
5. 68 Glasgow. ...... peaveveces 93 27 | 60.3) 1.78 Grand Island.. ceeees| 100 $2 | 67.0 
1,59 Gold Butte... ........ es A a OR iid oo eceneanecees 99 35 | «63.9 
2.17 Graham..... , séaut 96" 28* 61.0% 1,27 Greely venendsvieae er 
3. 39 Grave Creek Cabin....... 87 23 53.3) 0.70 Guide la pita peoeea 
6.14 re 75 14 | 46.0) 0.73 SPEED sence cececccesees ten cle coseciveqece 
3.73 Greatfalls .......... «...-. 88 3 | 60.1 0.63 SET accocccecccesssocs 98 33 | 62.1 
20 ED «900s e6esescees 85 2 57.8 1,04 Harvard... sue cauvecenee 95 32 64.0 
3.31 PEMINEES cocccscesccesccl- sess focegocioceees 1.35 Harva pesocsal |e 33 | 64.7 
4.10 EE enne secdeces cocees 95 30 «62.5 0. 52 a 95 47 | 68.2 
4.39 POD c0bec coccscececesee 97 2 61.2 0.15 Hayes — baeceeseses 99 38 | 67.5 
5. 76 RED «cocc cécdévoceneleceascloccssolocesoel Bee Hay Springs............. 95 32 | 60.1 
5.50 RG adcaun wakes 95¢ 26") 60.0") 0.36 fs RT BT 35 | 67.6 
1.90 DD scccssenecsases WY 29 | 58.2; 2.10 spe ncteenaseeneciosedeel concede seuss 
6. 49 Livingston ...............| 8 2 60.5 1.06 Hickman............-. eeleccecclecesecfececes 
4,07 Lodge Grass. ............ 91 26 | 60.2) 0.58 EEOUROOEM ccccccccscsccese] 29 64.4 
5.47 DED sense ccccescsocecese< 93 30 60.0 1.86 Ps an cecasnce cuss 96 87 | 66.7 
2. 98 Dnnee0cee ceceessens 84! 16 50.7 0.60 PEED ances éscoccosese ey 36 | 65.2 
1. 98 Marysville ............. 85 5 /55.3|) 299 T BENGE ecco cecevecsccss 98 35 | 64.8 
6. 31 DE cenceceocesccs: ox 89° 30°; 58.9°| T Kearne 96 40 | 67.2 
7.27 BOGS EENTIGD occ ccccccctccsccc cescce cesses LE Kennedy 98' 36 62.7 
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TABLE II. — ee record of cooperative observers—Continued. 























Temperature. | Precipita- | Temperature. | Precipita- || Temperature. | Precipita- 
(Fahrenheit.) | tion. (Fahrenheit.) | tien. (Fahrenheit.) | tion. 
| | } 
| & | | | > | ;= 
| | | |% {8 | | | ae TaN |2 |° 
Stations. la.|3. Stations. | 5.| 2 Stations, | | pe 
| | 4 7 a= & Gal : ; gE = 
| g a | @weo | @©°o g g ™o | ©6 | g | 3o | @©0o 
lata Sa ilsa 3 5 | 6a | oa 3 s Ss isa 
| g | Fy : ea | 2 | g FI ? aa a s Fy 5 aa a 
|— an i= - a | = -_ a _ 
¥ | 3 | = | s | 3 % 3 z ig | a a & 2 is | E 
si|a|2/2 \é z|/Sia\|a4@ le 2 Sia|a |é 
a | | | | ! 
Nebraska—Cont’d. ° ° © | Ine. | Ins Nevada—Cont’d. ° ° ° Ins. Ins. New Mexico—Cont’d. ° ° ° Ins. | Ins. 
Kimball...........--++++- | 90 35 | 59.2; 1.01 Ln 84 26 | 56.1 | 0.00 BGS BERGS 0 ccccccsscccvclsesess |. seccelecseee | 2.46 | 
Kirkwood ..........--++- 102 35 | 642) 3.08 WOE . cnscccccccccccsess 86 28 | 57.0) 0.25 Los Lunas...........+-+++ | 90 44 | 65.4 | 2.18 | 
I 34 | 67.0) 5.31 New oped RANI. 0000 40000000008000 | 7 29 | 55.6 | 2.39 
Lexington . Lancet nehtenns-s 96 30 | 63.4) 2.25 Alstead . ee 84 33) «61.1 1,80 Magdalena ............... 8 85 | 62.0 2,02 
Lodgepole.......---++- di 92 33 | 60.8°) 210 Bartlett ....... aN Peer eres Speer 1.91 MamUehite .......scccccccclecccsclecccce|-soese 1,77 
LAGP....0ccceccceees oe ‘ 96 30 | 64.2) 2.30 cen ancwas a benee 82 27 | 68.2) 2.15 Mesilla Park ............. 9 | 46 72.5) 0,81 | 
Lynch.. 103 30 | 65.8 | 3,34 Bretton Woods ...... er ee Seer ane 3. 03 Pe errr Tr ree 1.31 | 
Oe ere ed ee ee 1.70 ee 90 31 | 64.0 1.00 a , ee [oveves RE OPE 2. 15 | 
ES rrr re 2.79 I ee an anit och OdieS 0 90 29 | 61.8 1.14 OO aes 50 | 72.2) 0.08 | 
Madison ..........-+-+++- 94 33 64.7 | 4.45 Franklin Falls........... 98 28 | 62.4) 0.94 Mountain Air............ | 88) 86 68.3) 1.43) 
Marquette ..........----- 99 39 3. 41 . res = 90 24 | 59.2) 0.71 OER VIR occcccccccee 92; 45 | 68.6 1, 87 | 
MABOB. 0. cscccccccccecceleccces 2. 84 GU cncvenccescvedec slacces beeksdinaneke 2. 94 || Orange iebrenas 95 48 | 70.8 2.16 | 
EE «ccc ccdcctcese clveveesicesoss ee Hanover ....... cubewnnns 90 29 | 61.0 | 1,54 re ee pe ae 0. 04 
— Sei ddeeeneeseseoes 98 29 | 65.8 | 1.74 PEED sncvncceneccsvesees 92 28 | 61.6 | 1.44 oe 94 50 | 70.2) 2.73 
TRIE Sa Se ae 4. 47 PL ksdncedsenucecnee 93 32 | $4.0! 0.84 id tng aia a 80 34 | 55.8 | 1.50 | 
Nebraska svelte — 36 | 68.6) 8.65 ROWOOR occwccccccseccesse 89 28 | 60.0 | 0,95 Pn inns od geae-es cane che ckgesltys nes 0. 42 
Nemaha. . epee MARCA TRNAS! Gye North Woodstock .............- eee eee ef "i aaa anaes 95 | 47/706) 2.00| 
WerGelr 2.2.2 ccccccccccess 97 31 64.6) 6.11 PRP sanccesceosscces 89 26 | 59.6), 1.50 bas vascenscassass | 78) 29) 64.4) 2.80 
eee 100 28 | 64.1) 3.12 New Jersey. ERRORS: RE See Se 1, 25 | 
Oakdale ........cccccreees 97 30 63.0 | 5.12 AODUTG FORE 000 ccccccees 89 56 | 71.1 0. 75 i banicnadcessoncaudss 80, 44) 61.0 1,84 
CaS oo. 50s ccccccccces 96 32 «65.1 4.94 a 94 46 | 69.1 | 3.07 OE BEE boss cc cocsusces 89; 40 | 63.0 | 2.58 
SS eee 4, 21 ers 91 40 | 68.0 | 2.54 DOSNT G 0. va cvccvssecvsses 97; 3 | 69.2/ 0.72) 
Te ean eins Chee Ones ay he ee SW Bergen Point............. 91 48 | 69.0 | 3.00 i chen seesccaniwad 89} 37) 61.7| 2.69) 
DINED occcccccccccoceees nn ees) Cee 3. 20 a eee 91 46 | 69.9 | 2.52 ND hivn.g0cv esse senbeecleoenns isseneel asaun 0. 35 | 
Palmyra*!................| 98 42 | 67.9| 7.75 GORE 92| 47/| 70.9/ 0,91 aise sendin leah 90 | 34 | 60.6) 1.25 | 
Pawnee City ............. 96 35 | 68.7 3. 47 Browns Mills........... ; 91 45 | 68.4 2. 68 ro l,l | 80/ 29 | 54.8 1, 42 | 
Plymouth... ..........+.- 97 36 | 68.4 4.04 Canton..... chocendeud vise oi<iaaeeed” ae .. ee /; 94) 80) 70.5 0. 33 
350s keeaeesaens 98 37 | 63.5 | 2.78 Cape May C. H........... 88 47 | 70.2| 246 , ASRS HE Cle ne 
PIPED 2. ccc cccccccccce 96 29 | 64.9) 2.35 Charlotteburg............ 89 | 34 | 66.3 2.57 VORB 0600 bc cccnsccsess 74) 2) 628) 1.24) T 
I os cnagdeinaes 95 29'| 65. 8¢| 2.40 Te ee 47 | 70.1 | 1.93 Whiteoaks . tenet a eas 1.51 | 
CED vonncisuacias desdanalessions ee College SE uae scene's 92/ 44/| 68.6) 1.93 New York. 
Rulo..... ‘ ‘mene 8.77 ere 92 37 | 64.8) 1.88 BE cand cc cceseneseenke 92; 40) 66.6) 6.05 | 
St. Libory.. EAS ER PEER NS ee, eee 91 49 | 70.0) 212 See | 94] 85 | 65.6) 230] 
St. Paul . Liitises-| 99 88/666) 239 Englewood ............... 88) 45 | 66.8) 2.57 i itinceson sp xxtedgues rout Bi atic 2. 62 | 
SEED octane dees soesevene 101-35 | 66.7 | 3.00 Flemington .............. 93, 44/691 | 2.79 Amsterdam............... | 89) 384/| 638)| 2.70 | 
Schuyler ..........+.++0+ oeeeslcovcselescees 4. 40 PEED sbcnvevsessccess 91 48 | 70.5 | 1.63 | Angelica. ........+. .++- 84) 34/ 61.0) 3.63 | 
Seward . ere ae 34 | 67.6 | 8.70 Hightstown . Cr 44 | 67,8 | 1,07 BQBETIOE. cccsccccvccssecs 90 | 37 | 66.2) 2.25 | 
Smithfield. ......... idicesaialiassmallnaane 1. 85 Imlaystown .............. 91| 48| 69.4| 1.27 etki sankedkpaniinns 89| 32/601 )| 2.35 | 
Springview.............-. 98 36 | 62.8 | 3.24 Indian Mills.............. 98 45 | 70.0 | 0.92 BEEN x 00 sis ccccccceveas 90; 39/| 65.8 2.70) 
Stanton ..................| 96 34/1 67.5| 461 Jersey City.............. 93| 50/704) 281 Pa ceseckaacccceaes 89°} 85¢| 63.5° 3.46 | 
PR 886600 co csewscceenciecscoclessscclveces 2. 2 LOROWOOE .nccccccsscccs.) 46 | 68.6 | 0.86 Atwater slesccce) ROD] 
Stratton C6b+s~ chen Besekenlseneneh einen 0.74 Lambertville ............ 90; 42/|69.6) 1,14 ED dances es ctcdocsenest 90 88 | 65.6 | 2.92 | 
Stromeburg.............5 |--see- sign thennbes 5. 37 Sree 90 33 | 64.2 | 1,62 ADVERB. occccvcvccoccccesees 87 37 | 65.2 | 4.34 | 
Superior .................| 100 34 | 68.0 | 2.52 Moorestown .............. 89 45 | 69.2 | 3.99 Baldwinsville ............ | 88) 39 | 66.9) 2,12 
MID ns cccc cocccccccccleccese|ssccsclescces 5. 80 BIE vncscévevicesceses 92 45 | 69.3 | 3.54 Ballston Lake ............ } 88) 83) 63.4) 1.61 | 
i adcnscvascmeces 4 ae ee ae New Brunswick.......... 91 44 | 69.0 | 3.05 ees 91; 40) 66.4) 3.23 
TL. Webdscvecesces 98 37 | 68.0 | 5.69 RS 2 36 | 66.4 | 2.51 RR ee $4/ 81 61.5) 3.12 
A IT 95 36 | 67.0 | 5.00 | GR &8 52 | 69.5 | 1.84 Blue Mountain Lake .....|...... locsscelecsnes 4.11 | 
I in cn ntnancesess 96 40 | 68.5 | 6.93 errr 94) 44/ 69.5) 1.82 WEB s cccccecesecccceces 90; 82/624) 5.23 
ee Farm.........| 96 36 | 68.0 | 6.79 eee ee 43 | 69.1 | 2.36 Bouckville ..............] 87) 25 | 58.3) 3.28 | 
EE REET AERA epenltie 9.77 PE rsicsc sis <eabacse 91| 44| 68.0| 2.82 IE cies knee nccsccticn | 91] 41 | 67.0) 225 
Wakefield . sanekes 95 30 | 64.6 | 8.22 Pleasantville nésapweldeheeobsacncsieusen 2. 73 Cape Vincent............. 84, 41 | 64.4, 3.10 
Watertown . RP: Tee Peres: aS ELE a GE RA Ci cikan-6¢bsacseeseed 91| 88 | 65.4; 292) 
ED <scesccessecccnsslocvescloccesefsesees 1, 85 ee 91 58 | 71.4) 1.73 Carvers Falls............. 86 | 34 / 61.7) 1.63 | 
Weeping Water .. calasebochscosseleenees] ae Somerville ............... 94 42 | 69.2 | 2.33 Si nt5-00.0+00sc0080 90 | 36 | 65.0 | 2.94 | 
PE Bees stneesass 97 33 | 66.6 5.58 South Orange ............ 87 46 | 66.8) 4,22 2 Perr 85 $1 | 61.2 | 3.27 | 
REE ictgeel cgueienenes 4. 95 IEE seatkaxeeaiitdnwsans< 88 40 | 66.3) 2.31 Coeymans................ 91| 89 | 67.6) 280) 
ee a 26 | 64.9 | 5.27 BOGS RIVER, .cccccccccces.| 40 | 69.0) 2.91 Cold Spring Harbor...... 92°; 40°) 67.8°) 1.35 
Eis bb ts eh ecndenabaedesaleseecelseseue 8. 40 PT 88; 48 | 69.5) 0.89 Cooperstown ..........+.. | 88 33 | 61.3 | 2.28 
TT  nthidnaa sc tedadicominsboanaed .-. | 200 Tuckerton........ ‘ieheca tan 44 | 69.2) 2.07 Cortland .............+2..| 87 30 | 62.3) 2.20 
ee 97 33 | 67.4 | 2.63 WE anecesnavcccnces 91 46 | 70.2; 1.23 CORSE co cvscscccccces 90 46 | 67.0 2.38 
Nevada Woodbine ....... ounce] 45 | 70.1 | 1.06 Dannemora .........-....| 84 85 | 60.6 | 3.02 
BEBE ccccccveccscescccess 89 27 | 58.7 | 0.58 New Mexico. DOMRID 2.0. cccccccccccecce | 89 33 | 63.0 | 3.86 
Austin ..... a $1 | 59.6 | 0.60 Alamagordo............. 93 50 | 72.0) 0.42 OO eee 91 $2 | 62.7 | 2.47 
Battle Mountain... aoe: 95 38 | 64.4 0.00 [ae 95 48 | 68.9 | 2.59 Te ere an aan 2.09 
MEE ons cneeeccesce 86 30 | 59.0) 90.19 Sena. - seuene 90); 463) 68.8); 1,80 Pbiseden tee 66-0sseedaes | 98 40 | 66.4 5.45 
04 cccceecuces 89 38 | 63.9 | 0.36 Alto.. re aes Fe OL Pe inkéethedcenaceccee | 102 35 | 68.4) 5.99 | 
Columbia ..... wnetse secon 87 33 | 64.4 0,03 Aragon. pede eenechenns danse 89 37°) 62.8°| 1.56 Fayetteville ............. 94 38 | 66.4 1, 96 
ST S66 G60-004s cnseencvess 85 28 | 58.0 | 0.00 BURR. csccdscscccces coo) BW 42 | 71.2 | 0,00 Fort Plain. ...........000- | 89 32 | 65.1 | 2.86 
Elko *!. i eee 90 36 | 61.8 | 0.34 a 95 | 46 | 69.2) 2.77 Franklinville ............ | 88 33 | 62.0 | 4,32 
innnessedee: 2o00endex 87 29 | 57.0| 0.73 Bloomfield ....... wollen 96 38 | $4.2] 1.33 SN cn'teccescvcessces | §87*) 26° 57.6¢| 2,69 
ae 84 27 | 59.2) 0.58 CR 0 wis cocccncccossalenccee!] ossecisnesen 1,39 | Gansevoort............... lo cone clowspeciaseeee 2. 29 
ESE 90 34 | 62.8 | 0.29 eee 99 50 | 74.8 1.37 | I i cce0e cctenvass | 92 34 | 63.4 2.62 
Gardnerville............ 88 33 | 58.6 | 0.03 Se ititdneassidenennss 81 30 | 54.6) 1.85 Gloversville.............. | 88 31 | 61.7 | 3.56 
MP a nvccocececeesccns 84 22 | 53.2 0.60 CII, 00 00 sannvsccee's 72 34) 51.2 | 5.44 Greenfield................ | 89 34 | 63.0 | 3.05 | 
I San sennchencdcex 87 30 | 61.0 | 0.20 BOGE ocncecee cece sececéees 89 365 59.0¢)....... Greenwich ............... 87 33 | 63.6 | 2.40 
SS ee eee ea re 93 45 | 70.6 | 0.64 Griffin Corners........... | 87 27 | 61.6 | 2.67 
a 81 2 | 54.4) 0.76, T SE eee 85 38 | 61.4) 2.93 Raa | 89 $4 | 61.0) 2,11 
Hazen ...... RE ee 96 37 | 66.5 | 0.88 SP h:edtniie se00.06+usaee 87 29 | 56.8; 1.72 PIED s c0sd.cvccwesdclvenses boesins cleseeve | 2.86 
Humboldt woos] 87) 8/624) T. | T Eagle Rock Ranch........ 82| 37/585) 4.75 Hemlock ...........++00+: 85 | 42/ 65.2) 2.89 
| AD 91 40 | 65.9 | 0.26 Elizabethtown ........... 72 25 | 49.8) 1.69 SD es antwds ccceucesceses | 89 35 | 63.0 | 3.03 
Lewers Ranch............ 82 33 | 59.3 | 0.38 Sea 87 45 | 63.7 | 4.82 Indian Lake............. 88 27 | 59.1 3.15 
isthhakeecnsencesnes 103 49 77.6) 0.34 eae 88 85 | 60.4) 1.49 DRRBOR. 0400 000 csesecceces | 89 36 | 64.4 1.88 
hs sinnkencenens 86 41 | 55.0) 0.00 ees 87 35 | 61.7) 1.31 ans | 89 39 | 65.9 | 4.30 
Pe avecccnccecceosecese 92 40 | 64.9) 0.20 Fort Bayard.............. 88 43 | 66.0 | 0.86 Jeffersonville............. | 91 31 | 62.4 | 3.76 
bie httscoksienteneen 83 29 | 58.6| 0.17, T Fort Stanton 84 88 | 61.0) 1.95 Keene Valley ............ | 90 27 | 58.9 | 2.75 | 
TL 0 ies ce eens eumns 94 28 | 58.4 0.30 fer 82; 33 /| 57.2; 301 Lake George. ............. | 84 84 | 62.7) 1.69) 
RRR 80 23 | 56.5 » 3 T Fort Wingate ............ 83 83 | 59.3 2.40 DP bimanénderecaescee | 88 40 | 65.6 | 5.63 | 
Paradise Valley .. Bigs ulichaatiaaiae 0.10 | Fruitland ................ 88| 88|60.9| 1.47 ered seni 87| 86/ 61.2) 3.91 
dink: oh ntemerie shin tcie’ | 98 37 | 64.0) 0,63 i iicineknaghadiawkeenclewkan heel 0. 84 Littlefalls, City Res....... 86 35 | 62.8 | 3,28 
ietiidiesanekeenniae 87 20| 526) 0.15 Gb bacene cece scence neers 97 45 | 71.2 1,18 DAMIR 0 covecccrccosens 88 38 | 66.4 | 2,60 
San Jacinto .............. 88 19 | 57.0) 0.30 FER, EVES See, Sar 1.79 | tive cdvaes seine | 88 80 | 61.6 | 38.55 
TE tncecheciucckts 100 89 | 66.3 | 0.05 a BEEP Ke seal Gee syndonville........... se Siecteleidies PR EE 2. 18 
Squaw vai Rep ES 88 18 | 55.4 1.12 ES REET 88 36 | 63.6 | 2.96 I Dike tinancedsin dice’ | 92 41 | 67.4| 1.16 
Stillwater iekieweiek at ale 31 | 58.2 | 0.74 SME Rassccvcscsescesss 92 44 | 66.6 | 3.69 Middletown .............. | 89 42 | 66.0 | 2.74 
i cncnestcer canes | 89 27/584) 0.69 | I «0annas0cove vi<coie shvesas desenael Mohonk Lake ............ 85} 41/638) 3.20 
RITA | 88 31 | 58.0 0.30 | EME Winks cndenesdces 89 | 38) 613 1, 86 EN a dich Ged aee adie | 89 36 62.4 | 38.98 
Wadsworth... .-...2.22/! 95! 37! 61.2 0.02 Lordsburg ....... aco’ 9! 54! 73.9! 0.02 ll Mount Hope.............. | 92! 87! 66.41 2°50 
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Stations. 


New York—Cont'd, 
Newark Valley....... 


New Lisbon .......... + 


North Hammond . 
North Lake .... 
Norwich : 
Ogdensburg. . 
Oneonta...... cece 
Oswegatchie.. .. 
OU... cane 


Oyster Bay. 
Palermo .. Saat 
Perry City.......... 
Plattsburg . 
Port Servia paseéees 
Potsdam ....... 
Ridgeway . 
Romulus .... 
Saranac .......... 
Searsdale..... 
Scottsville.......... 
Shortsville ..... 
Skaneateles - 
Southampton. socces 
South Canisteo .. 
South Schroon 
Spier Falls..... 
Taberg ‘ 
Ticonderoga 
WH cosese 
wee Falls .. 
Warwic seeee 
Watertown .. 
Waverly ........ , 
Wedgwood....... 
West Berne...... 
Westfield . , : 
Windham .......... 
Youngstown .... 
North Carolina. 
Battleboro.. 
Beaufort... 
Brevard 
Brewers 
Bryson City 
Buck Springs. . 
Caroleen .. - 
Chalybeate Springs. 
Eagletown ; 
Edenton eee 
Fayetteville. . 
Goldsboro 
Graham... 
Greensboro. . 
Greenville 
Henderson .. 
Horse Cove 
Hot Springs 
Kinston 
Lenoir ..... 
Lexington 
Lincolnton 
Linville — 
Louisburg. ..... 
Lumberton .. 
Moncure... 
Monroe ...... 
Morganton . 
Mountairy .. 
Mount Holly 
Murph 
Nashville ....... 
Newbern. pasesous 
Patterson. ........ 
Pinehurst... .... 
Pink Beds..... 
Randleman.... 
Reidsville ..... 
Rockingham 
saiem . pened dda 
Salisbury bs ceed sece 
Saxon. 
Scotland Neck. . ‘ 
Di cehas sees chcenees-ene 
Sloan. seeces 
Snowhill....... 
Southern Pines. . 
Southport .. 
Statesville. 
Tarboro. 
Vade Mecum. ; 
Washington........ 
Waynesville ......... 
Weldon . 
North Dakota. 
——_. ses 
- +e debe nat bees 


Temperature. 
( Fahrenheit. ) 


Maximum. 


° 


"85 


ay 
83 


8H 
92 
SS 
87 


BS] 


81 
o4 
ay 
90 
90 
KS 
86 


85 


90 
87 
91 
92 
a9 
SO 
sy 


87 
92 
90 
ao 
SO 


93 
ay! 


78 
91 
93 
93 
90 
91 
90 


89 
84 
90 
96 
92 
92 
ot 
78 
90 
95 
93 
92 
89 
92 


97 
95 
86 
99 


79 


4 
Oo 
91 
ow 
90 
92 
8gf 


M4 
o4 
92 
91 
97 
9s 
95 
83 
95 
98 


99 
97 


Minimum. 


34 


42 
34 
33 
BS) 
35 


42 


37 
31 


80 
40 
31 


58 


32 


Mean. 
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TABLE II.— Climatological record of cooperative observera—Continued. 


Precipita- 
tion. 


Precipita- 
tion. 

7 
3 > 
7 a 
ey | os 
zs: ©°o 
Sa ca 
eo nr 
gs i3 
3 ° 

- 
Ins. | Ins 
1.43 
2. 35 


m= DS PO PO = bo & Go PO PO 
, a. 
<= 


~ 


fo $0 m= BS SH RO BO po 
“ o 
z 


ad 
s 


—F 
22> 


po PS PO PO PO PS > = $996 5 pO 20 90 90 
ee . 
Ly 


69 


~ 
* Ot de On Ge 
1 
= 


a, 
- te 


el Oe 
ty : 
_ ~ 


hep 
= 


os es -' 
we rr 
= >= ow 
- “ ‘<= 


Pes & 
- 
~ 


= 
~) 
nN 


DS Dm O92 PS G8 GO — OO ae PS PS PO 0 BS ho PD ws 
ved 


Stations. 


North Dakota—Cont'd. 
Bottineau .. 


Broncho.......... ad 


Buford . 
Cando. otenuets 
Coalharbor ....... 
Cooperstown .... 

Denbigh. ....... aeenee 
ncn cegsee boceens 
Donnybrook 
Dunseith...... ; 
Edgeley .......... 
Edmore ... 

Ellendale peeves 
Dl Dietinecenseteess een 
Pl sccoceessece 

Fort Yates. 
Fullerton ... 
Glenullin .... 
Grafton .. 
DR cccneseve 
Hillsboro 
Jamestown pana 
 cogbesceseees 
Lakota 

Lamour. eusooeges 
Larimore ....... 
Liabon . eee oes 
McKinney .......... 
Manfred...... 
Medora. ........ 
Melville. 

Minot 
Moyersville 
Napoleon..... 
New England.. 
Oakdale. . 

GD sécecce 
Palermo. . 

Park River oveee 
DU Meccocecuecceres 
Portal 

Power. Seadeas 
Tbccdhesesesevese 
Steele....... 
University 
Walhalla 
Willow City 
Wishek. ° 


a 
Amesville.... 

BOWEREE cc ccccccecces 
Bangorville .... sone 
Bellefontaine. ............ 
Benton Ridge ... . ae 
Bladensburg ....... 
Bowling Green... .. 
Pi ce<¢endenae 
Cadiz ..... 
Cambridge .. Serer 
Camp Dennison .......... 
Ce GE cocc-cses ences 
SEED ca secconcccccescess 
Cardington......... 
Circleville... ana 
CORTEREIOE cc ccccccccccces 
GEER ceccesecccesses 
SED ascacecucucewe 
GD cacecvecs cxsessees 
PGs de cdeccuscess coees 


Findlay...... 
Frankfort .. 
Fremont ..... 
Garrettsville . 
Gratiot.......... 56 00eeeee 
CN badeoscceseccceccses 
PEE uhacoccesenesens 
NG 66.60 6esee0 ces 
PE éeas eeestnsee 
Pp ccceceucentade s 
EL edécseccesnseesénee 
Hudson... 

Ironton ...... 
Jacksonburg .. 

Kenton .... ace ‘ 
DE caceccccencesses 
Lima.. 
Mc Yonnelsville. peseeesios 
Manara .. seus 
Mansfield : woe 
, ccsdendhinbnesse 
DT dévancbesdéons ss 


Milfordton ............... 
Milligan ......... 


Temperature. 
(Fahrenheit. ) 
ei g 
Sigig 
2'/8/8 
= a = 
° ° ° 
101 29 «461.8 
99 ae aor 
96 32 «461.9 
100° 25¢ 61. 4° 
101 31 68.0 
102 27 « «63.2 
108 34 «(65.2 
v9 3 «661.2 
100 2 60.8 
101 28 «461.0 
97 34. «(64.8 
102 2 61.6 
104 37 («67.4 
95 37 63.8 
98 37 «(64.6 
102 3 «65.1 
99 31 «(62.5 
100° Bie 62. 6 
103 82 63.2 
102 23 621 
98 33. «C64. 4 
100 33 «COG. 9 
98 382. «63.0 
101 27 «61.6 
109 32 «(62.5 
94 32 61.5 
108 22 460.0 
100 34 «62.0 
103° 2af 59. 9° 
107° B8¢ 66. 2° 
101 27 «61.7 
100 26 «461.2 
104 27 «61.9 
9s 32 «66.0 
98 3 «0663.6 
99 33 «63.0 
96 - és 
104 338 (64.3 
101 2 6.9 
97 2 58.3 
96 33 «(63.4 
102 2 61.5 
103 Sac 64. 8 
99 30 «2662.8 
104 32 624 
101 26 60.2 
98 30 661.2 
90 44 «68.7 
oo 2 71.2 
86 46 «467.4 
92 43 468.8 
o4 46 «(68.6 
904) 434 68.54 
aa 1 666.2 
92 41 67.7 
gy 42 67.4 
91 45 69.2 
91 45 69.8 
93 48 71.5 
88 40 66.3 
87 44 «466.8 
92 39 «68.0 
rt) 45 69.8 
95 47 71.6 
91 49 71.2 
87 48 67.2 
93 45 «671.0 
4 44 70.8 
94 40 «68.0 
91 48 «68.6 
90 45 69.3 
96 44 70.7 
87 43 68.4 
92 45 69.8 
89 38 «(65.4 
88 43 67.3 
97 50 «(71.4 
90 42 65.7 
90 45 68.4 
91 39 «=—«68.2 
88 40 «667.2 
86 42 66.4 
92 38 «(66.3 | 
91 5O 73.5 
92 47 72.0 
4 41 67.5 
88 45 69.5 
89 44 «467.5 
92 44 «69.4 
96 43 67.9 
&Y 5 71.4 
98 42 70.2 
o4 2 68.4 
91 2) 67.0 
92 39 | 68.8 ! 


ess: 


— 


-Sos-o> Rain and melted 


Po OO ee ee 


snow. 


Total depth of 
snow 


~~ 
= 
= 


Stations. 


Ohio— Cont'd. 
Millport. . aces 
ic checeabeke 
DA cameihekbeeso 0000s 
New Alexandria ......... 
tt MN ctaasesccesnce 
New Bremen ........ aan 
New Richmond .......... 
New Waterford .......... 
North Lewisburg........ 
DU cubed sacesceesee 
CE ciicnduchaeuseaes « 
Orangeville . ebeas 
CN 90.66.0666 coceneceecs 
SEL é vcies cgud soedhe-s 
OO 
Pomeroy . — 
Portsmouth . 


Rittman. 
Rockyridge . 
Shenandoah . iidtaans 
BET denedecdaces veccees 
BOMRGTEES ccccccccccccccces 
South Lorain......... . 
——— 

ee sania bit 
TT sushtesetuseieecv ses 
Toledo (St. Johns College) 
Upper Sandusky ......... 
a 


Wauseon.... : —_ 
MTGE senconccccceces , 
OO Eee 
Wellington....... 
Willoughby 
Wilson . seweecdoses 
CED ecunusessece sees 
TEE enccsneecee - 
Oklahoma. 
BOOB «9008 6600000000 54060 
BEETS ccccssccececcces 
DE Satevsees< a 
Cache .... 
Chandler. 
( *hattanooga. se whene en - 
St CE occ ccenedease 
Dacoma...... se 
Enid . 
Erick 


Fort Sill...... 
GOD 2 occ cccccccccees 
Ci done Kegs kedtousex 
GE caves ccccecoectsss 
Harrington 
Hennessey . . 
Hobart.. 
Hooker 
Jefferson ...... 
Kenton ...... 
Kingfisher . 
McComb. . 
Mangum ............. 
iG cnéecsceeses 
i antpees éh60% veer 
DD cvacseudsscoeees 
Norman.... seeeeuse 
GED: 560 ce cs0c es cade 
PP ibstcecncbecoess < 
Perry 
Sac and Fox nda ented . 
Shawnee . seu babeee< 
Stillwater . beneesesecososes 
Taloga 
PEED nec cevecccsonces 
Waukomis.......... bon 
Weatherford .......... 
Whiteagle......... 
Ore 


BT GET cc cccecccecocesce 
Di Lcnedbyccsesesooeoes 
TD apes neséeeseosens 
Blackbutte .............. 
ES PORT 
one 606560 ceecsees< 
Burns. 


Cascade Saabs 

ae eeeaes 

Di shbegeeseceedecesenss ; 
S Day Vilbe .cccccccssccccves 





SepremsBer, 1906 


Temperature. Precipita- 
(Fahrenheit. ) tion. 
— 
z 3 
2 
. ] - cn 
2 | ss ie5 
s = ec ccs 
= g ‘ ea a 2 
Wlgaigia {3 
s = ° 
s\/S is /\2 (|e 
° ° Ins. Ins 
88 40 66.3 2. 55 
91 44 69.2 1.80 
87 46 «(68.6 3. 95 
v4 4 69.0 3. 60 
90 42 67.4 3. 92 
93 4) 69.4 1. 59 
91 48 71.6 3. 25 
91 39 «6466.2 2. 89 
92 41 68.2 3.05 
91 41 68.2 1.71 
93 40 68.0 2. 59 
90 37. «(64.6 2.54 
95 43 69.4 8. 84 
88 46 «468.6 2.69 
93 46 71.2 2. 02 
ay 44 69.0 2. 41 
90 49 70.6 1. 98 
&8 61 71.5 3. 59 
87 49 70.7 4. 09 
95 40 67.8 2.61 
94 47 | 69.2 2. 50 
91 41 67.3 3.23 
93 44 70.4 1. 47 
90 47 69.8 1. 89 
91 36 «C67. 4 2. 51 
7 2. 82 
93 49 72.0 1. 40 
SS 45 68.0 2.15 
90 45 68.4 1.10 
91 12 «69.4 2. 81 
91 41 68.2 1,92 
93 40 «67.8 2.90 
92 39 467.4) 3.54 
93 41 67.2 2.81 
92 46 71.8 2. 55 
aS 47 «469.3 3.10 
gle 41 68.8 2. 27 
- ing 1.91 
92 45 71.0 4,05 
90 44 «467.7 5.16 
seese 2.55 
92 44 72.6 2.77 
93 44 73.3 4.56 
95 39° 72.4¢| 5.14 
aus sfeneaus . 4. 25 
97 48 76.6 1. 64 
92 49 76.6 5. 21 
93 44 72.0 3.70 
93 45 72.4 2,45 
95 44 73.2 4,09 
97 55 | (74.8 4.17 
924 384 70.44 2.20 
92 49 74.6 5. 40 
93 42 71.4 2. 95 
95 41 72.1 2.55 
92 48 | 74.8 4.84 
89 38 «670.6 8. 25 
93 44 73.9 5. 08 
93 48 73.4 6. 82 
oF 49 | 70.38 | 4.15 
Y6* 42* : 3. 05 
92 44 66.4 8. 32 
94 48 74.4 4.49 
90 h «674.2 7. 60 
96 52 | 74,8 4. 90 
93 48 74.6 2. £0 
91 45 «72.6 3. 25 
94 44 | 75.3 3. 69 
= peces —_— 6. 09 
92 42 73.0 3. 38 
93 53 | 75.3 4. 89 
93 44 74.0 5. 82 
90 48 | 74.8 2.15 
92 48 | 75.1 3.36 
91 47 73.6 9, 00 
92¢ 86> 71.4¢ 3.06 
96 4 «(75.7 8. 48 
94 47 «(74.0 4.45 
93 48 73.0 3.38 
93 43 74.4 2. 45 
88 38 660.4 1. 98 
Oe lesvecsisese 4.43 
duu sicbeunaieeds 1. 42 
71 45 | 59.3 8. 66 
82 38 | «60.0 2. 87 
73 38 | 56.2 7.97 
91 23 56.9 0.31 
92 22 54.0) 0.60 
s4 34 | 58.6 2.75 
99 43 69.6 | 0.43 
84 38 | 60.2) 5.80 
87 26 «56.6 0.59 
M4 40' 62.0 > 4.84 
87 88 | 61.0) 2,24 
eaecleseans — 1,22 
95 81 | 62. 0. 62 | 
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TABLE II.—Cli i 
Climatological record of cooperative observers—Continued. 


) 
i 
Temperature. 
( Fahrenheit. —> 
) tion. Temperature. Precipita- 
(Fahrenheit. ) tion Temperatr > 
3 /% (Falmenbeit) |. tiem 
= ° pe ~ eit.) tion, { 
Stations. 2 a s ° 
° ~ = > 
dig ot | oe Stations. 3. |4 3 | 
| E : Se 3s a = at ae Stations. : a 
Hlalgsgigs |3 aig], |#8|*s gig 2b | 8 
ai iai@ je Hliaigis iz aig]. |#8/"s 
~ s = 3 - | = - 
Be Oregon—Cont’d. ° ° I F = = a = 5 g 3 3 \ 
ns s 7 . 7 ra ~ 
—~padh sanesesesecnoes 81 89 | 58.2 3.38 n _ Semneaioente- Cont’d. ° , a : | & ) 
— rr ss rm oe F 4 --- > : 2 ” Lewtbens obs ceeuseesccose = 36 | 64.6 1 61 ns —_ Dakota—Cont’'d. ° ° o I I 
a o- DO. . 78 ee Tee eeenseee en 38 " 9 aT ees ok P ns. | Ins, 
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Gatesville . cccescscsece| 98 55 | 78.4 4. 50 DEED, nendcoccccecees 84 29 «56.4 1.33; T re 91 29 | 60.1 0.64 
Georgetown oeete seeecsons 96 55 | 79.2) 2.51 Meadowville ............. 78 30 53.8 0.90 GEES wa ce cccecceecess 84 3358.5 4.98 
Gonzales .... 0.0 cece cececlvene a ee | 0. 60 ERE TPey, We 1.18 0 ee 91 30 | 60.0 1.05 
Grapevine ...........+++- 97* 56*| 78.0¢| 7.14 SM opueséescetee ce eee 95 40 66.0 26 ChentBrOOk, 2... cc ccccces ‘ 75 82 | 56.1 7. 20 
Greenville. ...... 6.5.45. | 57 | 79.4) 4.46 BID cons cetese ce ee 83 30 «(56.4 0.91 Clearwater ..... er 78 40 | 58.3 18.49 
Hale Center........... ..| 8&8 43 | 68.6) 4.89 Mount Nebo ............ 88 39 63.8 1.18 PT ctnebeénddeseoss 9? 2556.4 0.70 
DEEEUEEED ocvcecceccees 9s 64 | 82.2 1. 39 Mount Pleasant.......... &5 34 659.6 1, 24 GL, oes cascsedecns’ cos 92 28 | 58.8 0.35 
Da cdecceceus ce veese 96 48 | 75.1 2. 59 0 SN a Fee Fee a ri) 2856.8 0.7 
Di o+ dius epsenceh éebetinedebe 5. 80 GE GE wc ccccvivecessocs 87 37 63.0 0.94 ED ebanecedatece 88 311 57.8 0.50 
DD scccceteeeccesocss GO 51 | 76.0) 4.38 Ogden... Sidiatsthens 82 40 61.4 1.30 Coupeville .............. 72 40 | 57.8 2.14 
Rs eeseceevesees ec De ocece santincacesl Gan Parowan 82 33 (58.4 3.49 SN 60.0006 b6 be cotncce 92 29 | 59.4 0. 69 
ED conkebeees | 99 56 | 79.0) 2.70 Payson .. caae 0. 94 | DT iidcuesetesetsess ‘On 299 | 59.0 0.69 
Hondo, ......-..--.-se0e-| 96 58 | 79.4) 6.038 it didtdeequace eesedeoes 798 28e 54.5 1.82 | DN tebe be enekd ood6eeelncecce Pa SEIT 1. 40 
Houston, .. .. 6.6666 ce ceees 99 65 | 81.7 5. 80 Plateau #1 27 «53.9 2. 94 East Sound............... 75 83 | 54,2 3. 59 
ee 95 53 | 78.2 4.85 Provo ...... : 95 3 «664.4 0. 70 Ellensburg ............... 92 2 | 59.0 0. 27 
Huntaville .........s000s. 98 61 | 79.4) 1,55 BOMBER cscccccccccccccscse] & 30 53.8 0.70 Ephrata .......csccccscees 5 42 65.2 0.10 
Jefferson .... 2. 6c sce cenes 92 62 | 77.9 | 2.29 Randolph ....... shoeseedheeees poecsicancgst Gear | Goldendale............... 87 8058.1 068 
BE 96.00 00 00 0000 00 s600 96 56 | 78.3) 402 De bc ces cee setcece W6 40 73.0 0.78 Grand Mound............ 89! 33) 58.6° 3.85 
a eee eae ail 4.10 Pe, GD ccccecccsccece 98 37 68.2 0.50 CT nish ccdbéoclccoccclsesecal cccaal Uae 
Kaufman............+««. 99 57 | 79.6 4. 82 nD AE wdu goeeecconcccess 81 41 62.4 1.2 DEED Se ebecccceccoseces 98 28 | 61.8 0.14 
Kent. pesece cove 95 51 | 70.8 _ ih in os o06e0 cent sccksseccdhesees sexol ae BED choca ccectecetoecs 75 41 | 57.9 8.27 
Knickerbocker .......... 91 46 71.8) 3.90 Scipio. . ecccsecccocce, § 6688 30 58.5 1.68 Kennewick..............- 974 = 874) 64.64 0.08 
SEinsescocccccneses vennalvewens Diente 2. 18 Snowville .. ieee 89; 2 566 0.27 PEs cdcccsdssckbseseee 9% 33 /| 65.0) 0.62 
=e: seve ccecee 98 51 | 77.6) 3.61 Strawberry Vv alley® Ter 81 30 | 58.6 .......] PRT eee 84 35 | 59.8 4.66 
; = Ty eae ses 2.27 ET senheeeeessoce deacess oseeuiesosedl ae oe SET cscabétseecctsece &5 F 57.6 4.25 
ul rty. ceecel coscclececs 7. 63 MEN bees s6e cee gees &5 mB 8.4 1. 51 i thiepesenacoecens 91 41 64.4 0. 20 
Liano.. .. Ge leccctebcocesl @@& PP edtacesdvteseceses 95 30 64.6 ....... DLS 60b006606 6506 cece 87 29 | 58.2 8. 30 T 
Longlake o0escse cele cece sfvceees 4. 70 | Tooele .........-...e eens 85 40 62.4 1.2% Merritt. . 0 ccerlesecc clecesesices 2.04 
Longview ........66cs000s) 62 | 78.8) 3.47 | Tropic.. ... edecsesces, OF 35 («58.6 «1. 31 Mount Pleasant .......... 83 40'/60.5 4.00 
Laling .........sseeeseees 98 59 | 81.4) 1.81 Trout Creek ............. 87 30 60.0 1.22 BEOMSD vc cccccccccsccccece 97 29/624 0.24 
Marlin ..........05. seceel 57 | 80.1) 2.88 Utah Lake .............. 85 4 60.1 «1.15 Northport......... ...... 86 21 | 55.0 1.22) 
Mexia.. seecccceoce 9s 59 | 79.0 4.01 WINE cb ncanebdecvedee 83 3 60.8 1.00 BEER oc ccc ccccccccccecs Ws 30 | 61.8 0. 68 | 
Miami. . sseninicsedl ne. oe Wellington...............| 90 32 59.5 1.02 SN nani Pevsdustedcstoes 69 42/560) 3.59 
Mount Blanco...........| 91| 46| 702) 6.26 Vermont. TT it ccerenencoeeess 84 06-82 | «57.4 5.24 
Mount Pleasant ......... 96 58 | 78.4 0. 75 eae 83 26 | 87.2 3,43 | || Pinehill....... 90 35 | 62.6 111 
Nacogdoches ............. 94! 61! 77.6) 1.74 Cavendish ................. 97' 2 '624! 1.41 1, panes 940«=—s 88: ' 62,2) «0.41 | 
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TABLE II.—Climatological record of cooperative observers—Continued. 





Temperature. Precipita- Temperature. Precipita- | Temperature Precipi 
> > 4 > »cipita- 
( Fahrenheit. ) tion. (Fahrenheit. ) tion. ( Fahrenheit. ) den, 
~~ — ~ 
= 6 z 68 3 (6 
2 - | m7 o 
Stations, ' 5 s | Se Stations. : ) S Stations. s.|3 
gig Zs | ss gg 22s dig ot | Se 
z213|,|48|*5 |e] ,|a8/28 g | 8 a 76 
Siei8ig |z eigi/si4a iz Gliaigia |3 
Zig iania e sisisia 4 si Sisiéa : 
5 Pa a = =. A a. = - 
Washington—Cont’d. se = 7 Ins. Ins Wisconsin—Cont’d. ° © Ins. | Ins. Wyoming—Cont’d ° ° ° 
Port Townsend........... 7; Sie?! So Downing............-.++-| 92 29 60.8 4.91 Yellowstone Pk. (Soda B.) 76 16 | 48.2 085 = 
PROGGOE 2.000 ccccccceces 86 36 59.4 0. 42 OO err rere. 91 36 «(66.1 4.13 Yellowstone Pk. (Thumb) 82 20 47.3 2.24 6.5 
Quiniault.........-....--[ 80 82) 58.0 | 19.55 Florence ...............--, 88| 80 60.0| 339 Yellowstone Pk.(Up.B.). 77 21 52.4 0.68 . 
Republic .......---+++- ‘3 88 26 | 56.4 0.50 Grand Rapids. . pee sneeeeeee 91 36 64.6 3.91 | 
Rex Creek . ceeeeees| 86 45") 63.8> 0. 32 Grand River Locks.. o snes clnacababeeesis 4.15 | Porto Rico. | 
Rock pone ienewes cette eee ee nee lens seejeseee- 0.56 Grantsburg............--- 93 28 62.6) 261 DAI h6ctnttins 00s 101 59 76.8 12.04 
Rosalia ....----+eeeeeee+s eo; aS) OS eer 90 34 64.4) 3.88 REID 5 5 00 5 04 00006095 100 = 70 | 82.2 ; 12.52 
Hand Hill. ao evavees 6¢ 52 56. 9 «90. & HArVOZ...ccce seccccccces 91 37 65.9 | 2.34 PT ee Ee 86 60 | 73.2, 9.18 
RED wccedocccescoscsees 72 39 57 6 6.79 REAP WATE 600 ccccccccvcces 88 26 58.8 | 3.45 ee ar 99 63 | 79.6. 8.22 
Six prong Sou udadee <banke. v4 41 65. 8 0. 51 Pccdkcs scecccces 92 32 63.9 | 4.58 SE” nhncans bncndnege 93 GA | TRO iiss 
Sno 1omish : » eter o« 80 38 58. 2 4. 60 Koepenick ..............- 93 28 63.0 2. 50 PD sabicenséexceesieus 88 61 74.5 11.71 
Snoqualmie a 37 | 59.2) 4 45 Lancaster .......sccceees 91 35 66.2 | 3.07 BayaOMon .........cccccees 96 6679.0 7.81 
Stehekin GeGees buch Renton 81 36 «57.8 1 20 Manitowoc ............... 88 44 (64.4 1.91 CI 06 0: ssose ceases , 95 60 77.6 7.52 
Sunnyside. .........--+---- 89 a 60. 4 0 27 Bsc case civvesccoees 88 34 «(64.3 4, 27 CD vcncsresanseces 94 72 80.6 11.25 
Touchet .......-20+eeeeee- 98 32 66. 2| 0,24 Meadow Valley .......... 96 29 62.9)| 3.46 verre 88 60 74.0 8,47 
Trinidad ....... +--+. ++++- 97 42 | 69.8 I Medford. ........+-+.++00 93 31 65.8 | 2.85 COREG s osocccses odebeeees 94 67 80.0 5.54 
[wisp ......----0eeeeeeee 95 30 60.7 0.09 Re PORT eet Err 0 SSS eae 91 56 75.2 6.79 
PR cncvcceccucesecoces M4 37 59. 2 9. 27 FEGUEEEEs cc cccccccescccoces 4 31 63.2 | 3.94 CO ee ee 93 70 81.0 14.04 
Vancouver .......... a 88 35 61.8 2. 09 Minocqua .. RE Ere Ser ka ES ee ee oonn 97 65 | 79.4 5.29 
Vashon. .......000eeeecees j 3 44 58, 2 4. 42 Mount Horeb . errr 91 40 66.2) 2.31 Hacienda Colosa......... 91 67 79.0 8.04 
Wahluke en nih ile gil 96 38°) 66.3» 0. 80 PEED ceneccsvcccsees 94 31 65.7 | 3.22 Hacienda Josefa................ pre ree 
Waterville . reve) 85 34 | 60.0 0,24 New London ..........-- 93 385 65.0 | 3.47 a 90 64 75.4 19.12 
Wenatchee (near) . eee 87 40 | 61.8 0.13 New Richmond .......... 944, 334 65. 84] 4. 36 I ican ss ecemanstsseuen 70 | 83.0 7.24 
Wilbur .........eeeeeeees 88 16 56. 8 0.82 DORE. cccscecrcoceccocee 92) 35 65.0) 1.79 La Carlemita............. 88 64 | 74.8 15,2 
Winthrop .......-..--++- v0 31 60. 2 0. 27 lee 95 30 64.0 | 3.75 DE dnices teeneceaawhess 92 63 77.2 11,58 
iia cnthdbeowhoeas 88 39 | 60.2 9.55 SE Aicdencavnnsoeoes 91 86 66.4} 3.63 ee re S| | M3) ...... 
Zindel...... Pe itiimaeeeness Se yp) eererer rrr 93 86 65.6 | 3.09 eer 91 64 77.1 10.75 
aa _ Virginia. o| alms x Ia ERS 85 | 87) 64.8! 334 SE ach.kavesecessecce 9 66) 80.0 6.28 
BBOEE 2 cc cr cccccccccece g 51 | 72.6 4.47 Port Washington......... 92) 42 64.9) 4.05 Maunabo................ 94 66) 81.0° 13.45 
Bayard......... ceesereee| 84 38 63.0 | 3.77 Prairie du Chien......... 95 37 67.8 5.19 ee 92 66 79.2 9.53 
Beckley .. 87 62 71.3 | 3.96 | Sey 90 28 | 62.4/| 3.50 | PD Rcossascecésess| Oe 67 | 78.6 13.30 
——— panesoes esses J a. = Se . rs Racine .........---+++++++ 93 49 7.8 7. 30 Rio Piedras DanaE Ss iene olehnnes lane ~~ 7. 85 
: I teereeeee| 98 we) 1. Sheboygan .........------ 94 46 66.2) 2.59 San German.............. 94 67 | 79.9 6.69 
ON eee 87 52 | 68.8 3.40 Shulisburg ...........+-+- 89 36 66.6 2.52 San Lorenzo.............. 96 60 | 78.4 9.42/.6 
Burlington ..............- 88 40 | 67.6 | 2.09 Solon Springs ............ 92 26 59.0 4.28 San Salvador............. 86 63 | 74.0 16.92 
MIDs csc cccccccccccsers 92 46 | 71.6 2. 99 DONE cassccccovesscssce, = 29° «63.6 3.81 Santa Isabel............. 92 70 | 80.4 6.79 
GED a vvvcccccccccecces 98 42 69.0 2.76 ET ici. cebccccesscaves 90e, 26¢ 61.6¢ 3.51 J eer err 93 68 80.2 17.86 
Charleston .......... --++) 89 | 52/733) 8.66 Stevens Point ............ 92 32 634) 3.67 IED ccnp gntsinn'p xorali inti a} vahat Ale keadelt sean eT 
SED cdnecoveces cvcsece 89 47 | 70.4 3.63 Sturgeon Bay ............ 89 36 62.8 | 2.71 TRE cccwccssccecoccveces 94 65 | 79.5 7.35 
Cuba........002-ceeeveees 91 45 | 70.6 2.65 Valley Junction.......... 89 28 | 62.8 5.10 New Brunswick. 
Davis .... ionnmeare s|+ ses ecleeeses noes 3. 50 WENN, sacccsescsscocces 89 37 65. 4 5. 30 FO 76 39 «55. 6 1, 23 
DUMB. cc csececces — 20 54 73.6 5.09 WE Dls cc cceccccvcees 89 38 65.2 2.06 Nicaragua, 
Elkhorn........--.---+++- 87 53 | 69.2 2.89 WN once o6-e0-csceansiescyssivesncelessece 2. 84 a ere 92 74 | 82.0 4,42 
Fairmont............ ; 94 45 68. 4 1,98 rrr 95 85 65.6 3.00 
— pedtdeetievse son . = ° ag : - Wausau sanecopsesss sinus 91 33 63.9) 3.20 
escceseccece ee Se ) 40, ‘ on. 
Green Sulphur Springs. .. 86 47 | 68.0 3.64 Afton .. a =. irdenens 82 22 54.0) 1.10 Late reports for August, 1906 
at Ferry .... ode ee a 3 aa a Nidihe tusncaethean'y 100 34. (63.4 «1.31 — 
) See 9 57 | 71.6) § Ps csconvesescveces csvenlscsccelesscae| eae 
— er ious 2 51 as > 4 a Bbendde ghuahieneny 80 21 | 51.4; 0.81) T. Alaska, 
ree 52 | 65. 5.2 Sree ae 20 45.7 0.34 8.4 || Copper Center............ 69 26 | 52.5 0.69 
—s peeedankesienes S 50 | 68.2 3. 78 SN 6 ninn cence cots onees 80 20 51.6 0.60 Chenochens. cas veininen 71 $251.2 1.48 
oe. Sedudtscocncneces = 54 72.2) 46 Buffalo ineeehekeenbews 91 27 | 58.0) 0.78 Fairbanks Jahbbeen ak uyene « 77 32 | 55.6 1.50 
— aos pueeecosecccenes = b-- ‘ee 18 PD, nscenncadees suvdelsees as|seeses : 1, 92 Fort Egbert ........6 seccleccces  hococee) - eae 
me niin eeiwae tiie ~ . 70. 3. 51 Chu ME sen eresanessves 89 31 58.2 2.15 Fort Liscum . dawhe edness 64 35 51.0 8,46 
emassn ee" a -soones = 5é ps 4. 48 Clark........ seeceeee cece: 90 36 64.0) 0.32) Holy Cross Mission ...... 69 : 53.3 3.22 
nea ~ 43 ~ 2 . 7 Clear Creek Cabin .. .... 74 23 48.6 0.47 z. PORE os dccvesvccetenens 72 89 | 55.2 3.21 
Moseebald RD ccccccscccces =. - oe 4 0. 70 Corbette . eeebeeccess 91 82. «(61.6 0. 43 eee cdeneds 72 31 | 53.8 2.95 
BEE fo7seeeseener § 39 | 69.2 & 80 Daniel . occcecorcce 77 15 | 47.2) 0. 60 Ketchemstock............ 76 25 | 50.2 2.51 
— SmeEnseeneesasosnstees he ne ea 2. 58 Elk Mountain...... teeeelecess coos} 2,72 6.0 || Loring .....- +--+... sevel | 41 | 56.1 15,21 
a eatess-.- sooscse 4 ay 2. = ined Sidencpwsetes 79 28 «(53.8 . = r ae dagwernercensutveenstionsa iinieas coe} RSD 
esceces 89 ’ 9. 2. 5: , ; ecccnsolossoeshiesd [econ . : Lag oh een avencued y 25 55.4 2. 40 
— Sumerian as ss 42 67.9 3.10 Fort Laramie............. 96 33 (60.6 3,08 Michael.. eagwena 75 vu? eee 
soos: - 48 > 5 2. 58 Fort Washakie........... 85 30 | 56.0 | 0.20 Sheawey Soseccdceressvecs 65 35 | 63.2 2.26 
} meena | 4 49 65. 1 2. 52 Gillette baseceosecoeoresces 91 36 «(666.0 1. 70 BURGTIGS . bc ccc cccscccscece 68 36 | 52,7 8.70 
os paukeheseennes = 4 72. 4 3. 55 Granite Canyon..... coves 82 28 51.2 2.93 2.0 || Teikhill.......... yin 76 27 | 50.9 0. 72 
EERE revesersenrsees ens 42 | 67.4) 4.41 Granite Springs.......... 87 Th 1GEO 1 SHEL 6S F Waiisiscccccccnccsescses] GB) GPa Kesieas 
—. podsbteneasenes 91 41 | 68.2) 3.58 Green ndbs ceancesee 85 28 56.2) 0.68 Wortmans.. sna abies 92 28 | 65.8 ..... 
esa saoneens sence = 46 65. 4 5.44 Griggs... 0c ccccccccsccecs 94 27 | 57.5 | 0.78 Arizona, 
oo ‘ ee a 49 72. : 1. 86 Hatton. Seeibetinndiabies > bb neeee bas te ses teens 8.05 12.0 || Chlarsons Mills.......... 70 37 | 54.0 6. 15 
EEEEEEnns nen oven cone ‘ 52 | 71.3 5. 31 DE ecstcsstccassael Se SS 1 G6 hs. Intake Dam. . Sa “ers ‘ <<o), oe 
oo eeeccecceeececesias osanyeoss A ee 5.20 Jackson Seeee eecece seences 81 18 50. 1 0. 40 Colorado. 
 Sapeepepemeae 97 43 | 71.8} 1. 91 MIBEIOF. 20.00 cccccccccccces 88 30 | 57.6 2.90 Breckenridge..... coos] | (80 2952.5 1.54 
— 4 volaressclereasol- sess 4.91 a te dns a ientie weeke 81 30 «53.6 2.09 OO FB GI cd béesiesnccsa eseanthexckualionat 2. 98 
Seaithficla Cos ccccoccecocecs - 45 | 70.2 3. 58 EODcstnves epee te Seeecees 81 30 «(55.2 1. 50 0.5 Gothic suet ee ata soceseoews 78 27 | 52.1 1. 96 
et tee = 45 71. 0 2 84 Little Medicine........... 81 27 («51.2 1,44 | Bdene Geel... cc cc ccccscces|scsees enctiseedes| Bae 
os a 47 | 71.0 | 2.75 Lolabama Ranch......... 79 19 51.4 0.82 Power House...........-. 83 41/613 2.75 
BREE sseeenscosnenes $2 44 68.7 4.11 Moorecroft..... puceebate 95 80 61.4 1.11 Red Mountain........... ee ree. see 2.97 
Tere sien Cor cccces ese = 52 | 72. 8 4. 90 BOON cone ceccscessccecce 85 30 «56.9 3.77 1.0 || Terminal Dam .... ‘ had shucks Shea des 2.47 
Union 49 68. 2| 2.35 New a 92 82 62.7 1. 06 District of Columbia. 
y oe iutianawdanied 85 49 68. 6 3. 33 ll” 93 32 60.2 1. 23 West W ashington.. ane 97 64 | 78.0 13.87 
w, oo bese ec oncetese< 93 40 68.5 2. 02 Philli TTTTITTTT TT TT TTT 90 25 56.2 2.76 Florida. 
oo thenisnieeseode 85 46 67.7 | 4.32 | Pine ides 00-anemcnébe 5 35 «60.4 «0.71 a OF Evacoadl pices) eee 
 . “| benbeebeoesan 96 SO 70.6 2. 27 PEROEEED cccccessce seeear 80 17. 50.1 0. 40 Idaho, 
w | nese Se sacloveanebaanes 2.73 Rawlins etd bn whenicincene 93 30 55.6 0.67 Johnsons......... socok Se 30 60.0 0,02 
— a teeseeess 59 | 73.4) 2.83 Saratoga ............-++- 84 30 55.8) 1.45 OS © Giscsdccsnces wocvcediens 101 4871.1 0.25 
pa. isconsin, 3 a eee 89 28 58.6 0.75 a's hii bd odesn «ima sdestarel 0060dones 1. 53 
BIE oovevecenseneee. 91 38 64.2) 5.47 Shoshone Canyon... .... 88 35 (62.6 0.46 Towa. 
‘A _ ; 90 32 | 62.7 2. 25 South Pass poniedh gsetooenss 75 12 47.2 0. 60 6.0 RIO sho 05066060 ccveses 97 37 | 73.3 1.77 
an apmraiveescessss 88 39 | 66.1 | 3.73 Wells.. siceanene 70 15 | 44.7| 0.78) T. Grundy Center............ 98 48 | 77.2 1.72 
au ian arsh......... 91 33 | 62.6 449 Wheatland . etieeiess 95 36 64.9 260 Mount Vernon .......... 97 4574.9 4,75 
~~ ggbggenenebenanen 90 35 64.2 5.04 Wolf. .........+++. Saeare 90 88 64.8 0.38 Kansas. 
- \eeehdahhaahea 92 30 | 61.8 | 2.08 Yellowstone Pk. (F’ tain). 75 20 48.4) 0.10 Columbus... . or 48 | 76.0 38,42 
Brodhead Soncetdeseoesess 86 42 | 66.2 8.19 Yellowstone Pk.(G’d Cn.) 73 21 46.8 1.10 Madison... .. sebvetonaes 98 45 | 76.7 5. 43 
i phibebebabmenbnett 91) 41 67.4 | 3.65 Yellowstone Pk. (Lake) oof 688 24 «47.0 | 0.83 Phillipsburg.............. 108 4876.2 3.61 
_ ~ mot Spanepepapobenen 90 | 87 / 65.0) 1.91 Yellowstone Pk. (Norris), 75) 17 46.6) 101) T. Sedan .............sss00es 9 | 49/ 77.0 3.81 
cen a Eee 92 26 | 61.3 3.85 Yellowstone Pk (Riv’side) 77 18 47.6) 0.49 Michigan. 
ton “Ee é | Of 7'65.7' 479 Yellowstone Pk(Snake R) 86 19 | 47.7' 0.88! " Kalamazoo*.... 91 19 | 73.4 
” ) 
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Stations, 


Minnesota. 
Fairmont......... 
Mississippi 
Magee 


Hamilton 
Ridgelawn . 


Nevada 


Morey.. 


Wadsworth....... ...... 
New Mexico. 


Gage 


Mountain Air Sas sid 


Oklahoma, 
Jefferson . 


Montana. 


Tenas, 
Fredericksburg. 
DD oceedocveees 
Panter 
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TABLE II.— Climatological record of cooperative observers —Continued. 


Temperature. 
(Fahrenheit. ) 


Maximum. 


aduoal ae 


93 
103 


93 


95¢ 


99 


Minimum. 


45 


42 
52 


4 


52 


ibe 


46 


70.8 
81.0 


65.0 
66. 8 


65.4 
75. 0 
67.4 
76.8 


79, 2¢ 
73.6 


Precipita- 
tion. 


Rain and melted 


snow. 


Ins 


bh al od 


. 28 
51 


45 
. 83 


82 
. 00 


41 


. 26 


20 
33 


of 


Total de pth 
snow 


: 


Stations, 


Utah. 
Grantsville. 
Virginia. 

Burkes Garden. 


a 
Wyoming 
Casper . 
Cody. 


Eatons Ranch. .......... 


Fort Laramie 
DE scneabécocees 
New Castle....... 
SROEY 2. cc ccccccces 
Porto Rico 
Humacao.......... 


La Carmelita..... 


Yauco.. 


Weat Virginia. 


Temperature. 
(Fahrenheit. ) 


Maximum, 


ary 


100 
93 
98 
93° 


87 
90 
95 


Minimum. 


33° 


70 


66 


Mean, 


aaw 
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Late reports for August, 1906—Continued. 


Precipita- 
tion. 


Rain and melted 


~ 
> 
* 


ae 


Pr eters 


snow. 


of 


snow, 


Total depth 


EXPLANATION OF SIGNS. 
* Extremes of temperature from observed readings of dry 
thermometer. 
A numeral following the name of astation indicates the 
hours of observation from which the mean temperature was 
obtained, thus: 


1Mean of 7a. m. + 2p. m.+9p. m. + 9p. m. + 4. 
*Mean of 8a. m. + 8 p. m. + 2. 

3 Mean of7 a. m. + 7 p. m. + 2. 

*Mean of 6a. m. + 6 p. m. + 2. 

5Mean of 7a m. + 2p. m. + 2. 

* Mean of readings at various hours reduced to true daily 


mean by special tables. 

The absence of a numeral indicates that the mean tem- 
perature has been obtained from daily readings of the maxi- 
mum and minimum thermometers. 

An italic letter following the name of a station, as ‘* Liv- 
ingston a,” “‘ Livingston 5,” indicates that two or more ob- 
servers, as the case may be, are reporting from the same 
station. A small roman letter following the name of a 
station, or in figure columns, indicates the number of days 
missing from the record; for instance, ‘‘®’’ denotes 14 days 
missing. 

No note is made of breaks in the continuity of tempera- 
ture records when the same do not exceed two days. All 
known breaks of whatever duration, in the precipitation 
record receive appropriate notice. 


CORRECTION. 


August, 1906, page 385, on line beginning with Southern 
Plateau, make departure from normal precipitation read 
+0.6 instead of —0.6. 











_ 
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MONTHLY WEATHER REVIEW. 


TABLE III.— Wind resultants, from observations at 8 a. m. and 8 p. m., daily, during the month of September, 1906. 


Stations. 


New Englana,. 
East 
Portland, Me...........+-++- ‘ 
Concord, 'N. H.+ 


Burlington, Vt. ft... ..«.-..---0eeeeeeee 
Northfield, Vt ........ say alee cumin 
Boston, Mass.......---+0.-e cece eeeeees 
Nantucket, ith cdinaceeenmenheeeds 
Block Island, K D ded ieee senkns cocioes 


Providence, 


Hartford, Comm. ........-ccccesesccees 


New Haven, Conn .............. 
Middle Atlantic States. 


Albany, N. Y . 


Deemametem. Mf. H.4 ...0..000.-c00000. 
1 N.Y 


New York, 


Harrisburg, Tickicebenacens¢hnseeunee 
Philedeipite, exsktedsanee beceqnnes 


Scranton, 
pienso city, eS Rae 
es 


= here Md. 


Washington, D. C...........--.eeeeeee 


Lynchburg, Va. eecina eertdeanes 
ount st "yee RRO AS 
Norfolk, Mnbere 


Richmond,  ctnteametaebads pes 
Wytheville, iiaubenévaeesesvesvevces 


South Atlantic States. 


Amhara, Ti. C.....cccccccccccccces ves 
Charlotte, N. C .... 2... 0. ee cece ee eeees 


a 
Jackson _ Fla 
Florida 


Peninsula, 


Jupiter, Fla ........scceeeeerees 


Key West, Fla.............-..... 


Eastern Gulf States. 
Atlanta, Ga.. ...... ; 
Macon, Gat. 

Thomasville Ga. 

Pensacola, Fla.t . 


Bt, MO... .cccccccvccccseeccccecs 


Anniston, Ala ...... ae igarideuauibina 


Birmingham, Ala.. 
a — 
Mon 
Meridi len. Miss ieapea 
Vicksburg, Miss ...... 
New Orleans, La. 

Western Gulf ‘States. 
Shreveport, La...........0-.-++6- 
Bentonville, Ark. t.. ; 


Fort Smith, Ark ...............-.....- 


Little Rock, Ark. sdabwoud 
Corpus Christi, Tex. 
Fort Worth eds 
Galveston, Tex .... 


, Ala lenrsnssonensanceasss 


Palestine, "Tex eeccecs oN ceased 


San Antonio, Tex. 
Taylor, Tex. ...... 


Ohio Valley and Tennessee. ae) 


Chattanooga, Tenn 
Knoxville, 


Memphis, ‘Tenn.. 


Nashville, Tenn ...............-.---+- 


Lexington, Ky.¢ ...-.... 
Louisville, | eee = 
Evansville, Ind. 
{ndianapoli 


Cincinnati, ER a on 


) eee 


, titebipcsakseinaeks 


Pittsburg, Pa . 
Parkersbu 
Elkins, W. 


W. Ve. 


Cleveland, ‘Ohio . kale 
Sandusk Ohiot . peskeetesenanace 
Toledo, Ohio.......... - 
Detroit, Mich 


Alpena, Mic 
Escanaba, Mich... 
Grand oom. Mich. . 


Grand Rapids, Mich.................. 


5 IT Ca eeeeenees 


Uj Lake Region. era 


Houghton, Mich.f ............... ae 


Marquette, Mich . 
Port Huron, Mich . 


Sault Ste. Marie, Mais cect om 


cetenge, 


Milwau = i Cinkide bemededwis denis 


Green Bay, Wis.. 
Duluth, is. 


Component direction from— 


20 


rT rs 


et tt 
Deon 


w. 


Resultant. 
Direction Dura- 
from— tion. 

° Hours. 
8s. 81 w. 31 
s. 70 w. 23 
n. 14 w. 4 
s. 10 e, 11 
s. 20 w. 32 
s. 84 w. 10 
a 2h s 
s. 76 w. 12 
n. 85 w. 11 
s. 53 w. 5 
n. 80 w. 6 
s. 37 w. f 
n. 27 e. 7 
s. ll w. 5 
n. 1 
n. 4 
n. 16 w. 7 
8. 27 w. 2 
e. 6 
n. 18 e. 6 
n. ll e. 5 
n. 86 e. 13 
s. 76 w. 8 
s. 54 e. 9 
n. 34 e. 11 
8. 77 e. 13 
s. 34 e. 27 
s. 87 e. 16 
n, 72 e, 3 
n. 16 e. 7 
n. 27 e. 7 
s. 48 e. 23 
s. 84 e. 20 
n. 80 e. 23 
8. 39 e, 13 
8. 72 e, 26 
s. 81 e, 80 
n. 73 e. 34 
n, 47 e. 37 
n. 81 e. 18 
8s. 84 e. 9 
8. 67 e. 21 
n. 12 e. 14 
s. 76 e. 30 
n. 79 e. 26 
n. 61 w. 31 
s. &3 e, 16 
s. 41 e. 11 
8. 63 e, 18 
s. 8e. 15 
n. 73 e. 14 
s. 61 e, 12 
8. 86 e. 30 
n. 16 w. 7 
s. De. 17 
s. 34 e. 11 
s. 52 e. 16 
s. He. 7 
n. &5 e. 21 
n. 76 w. 4 
n. 14 e. 4 
n. 23 e. 15 
s. 70 e. 12 
s. 87 e. 16 
s. 56 e, 11 
n. 48 e. 15 
n. 70 e. 15 
n. 70 e. 29 
n. 62 e, 17 
s. 82 e. 22 
n. 24 e. 19 
e, 15 
n. 50 e. s 
s. 34 w. 18 
s. 63 w. 7 
s. 86 w. 15 
8s. 75 w. 20 
8s. 16 w. 19 
8s. 39 e. 19 
8. 67 e. 25 
8s. 5 Ww. 12 
s. 16 e. 7 
s. 53 e, 5 
n. 81 w. 13 
8. 2 
s. 81 e. 12 
s. 72 w. 3 
8. 2 
w. 16 
8s. 18 e. 13 
s. 45 e. 1 
s. He. 11 
s. 45 w. 4 
s. 4w. 13 
n. 37 w. 10 


* From observations at 8 p. m. only. 





Stations. 


North Dakota. 


Moorhead, Minn ..............+---- 
EL Ti, BIEL ccncccceds sceses 
Devils Lake, N. Dak .............-. 
Williston, N. Dak.............-...- 


Upper 
Minneapolis, Minn. 


Madison, Wis...... “eae arrays 


Charles Cit 
St. Paul, Minn. 


La Crosse, Wis.t. 2.000. .0ccccec eee 
Davenport, Iowa ................0 
DOS BEGUNGR, BOW 2 cccccccecs cesses 


Dubuque, Iowa ............ 


Keokuk Towa biime anaes +n thee ered 
Cairo, Oa ares 
La Salle, Ti Tiad4s6¢iabee: setecieaaee 
Feosta, ti ie ele tila with Oi hakedewlaie . 

Springfield _ Misia te sikeetiawtees 


I annibal, 


St. Louis, _ Sennndnks keine sé 


Missouri Valley. 
Columbi 
Kansas City, Mo. 


Springfield iiss ines ealkteecaets 


Iola, Kans. 


Topeka, Thin a0.euscne cusbensas 
8 eee ae 
Omaha, Nebr .................++0: 


Valentine, Nebr . 


Sioux City, Iowa f ...........+00. 


Pierre, 8. Dak 


 * 5 ene 


Yankton, 8. Dak. ¢ . 
Northern Slope. 


Ss MN s tinct naianninteeeeesan 
Miles city, Tint hthginie Sendinedneoeds 
4” IPRS ea 
i SE eeeeeee 
68 eae 


Kalis 
Rapi 

Cheyenne, Wyo 
Lander, Wyo . 


Yellowstone Park, Wyo Pris ngs uhai te 
North a te eben brane 


I cde oc cadens inestehiean 
Pueblo, Colo ebaniatosbuestuannlebas 


Ouishena. EN i At die owhetindouls 


Southern Slope. 


RE ae 
Amarillo SDs dtne within debe aad 


Del Rio, Tex t.. 
Roswell, N. Mex. 

Southern Plateau. 
El Paso, Tex. 


8k re 

MEE 2006it6pnd ctobuodnin’ 

ay mm — axl sgsonrorsscensint yes 

Independence, Cal............ seses 
Midd 


le Plateau. 
Reno, ay? yabs SEN 6OSde0 008508 
Tonopah, Nev. 


Winnemucca, | NR gEIioemane eee 


Modena, Utah. 


Salt Lake Si Pndss cknaheaence 
PUNE kucaveusbuadnge Onees 
Grand Junction, Colo................ 


Northern 


Bakeer Cite, OUR. cnccces covccccece 


Boise, Idaho 


ON ES eae 
PO scctanscncwets seses 
2...) ee 


Walla Walla, Wash . 
North Pacific Coast ‘Region. 


eee 
Port Crescent, RP aticttngesiues 
Seattle, a anledads abe ha denen 
sab lates wiki ete 
Tatoosh Island, Wash.............. 
ll, ee 
en ere 
Middle Pacific Coast Region. 
I a lh dace ca a allt 


Red Bluff, Ca 


a ee 
San Francisco, Cal................. 


San Jose, Cal. ¢ . 


Southeast Farallon, yt nee ape 


South Pacific Coast Region. 
EE ated daddiwsend ied eirtiin 
Los Angeles, Cal ......... ........ 
San Diego. ee ake ae ake 
San Luis Obispo, REPRESS 


West Indies 
Grand Turk, W.I.¢ ....... 


San Juan, Porto de eae 


DP Misiecahbubes becesay 


+ From observations at 8 a. m. only. 


Component direction from— 


uo 





8. 


Hours. 
31 
23 
27 
24 


E. 
Hours. 
19 


17 
15 
9 


Ww. 


Resultant. 
Direction | Dura- 
from— tion. 

° Hours. 
8s. 22 e. 16 
s. 24 w. | 10 
8. 27 w. | 18 
8s. 56 w. | 14 
8s. 21 e. 8 
8. 18 e. 10 
8. 38 e. 11 
s. 32 e, 15 
s. 6 Ww. y 
8s. 85 e, 12 
8s. 42 e. 14 
8. 32 e. 13 
s. 59 e, 12 
n. 85 e, il 
n. 8 e. 11 
8. 79 e. 21 
8. 74. 18 
n, 63 e, 2 
s. 65 e. 21 
8. 79 e, 10 
8. 67 e. 13 
8. 62 @. 24 
®. 3 
8. 27 e. 4 
8s. 70 e. 12 
8s. lle. 5 
w. 8 
8. 67 e. 8 
8. 67 e, 15 
8. 32 e. 9 
8s. 63 w. 7 
n. 87 w. 17 
8s. 45 e, 4 
8. 22 w. 31 
s. 81 w. 20 
n. 78 w. 14 
n. 68 w, 16 
s. 55 w. -« 16 
s. 55 w. 35 
s. 49 e. 9 
s. 13 e. 13 
n, 84 e. 10 
8s Se, 14 
8s. 73 e. 17 
8. 79 e. 16 
8. 88 e. 16 
8s. We, 11 
s. 52 e. 16 
n, 75 e. il 
8. 30 e. 8 
n. 43 e. 19 
n. 82 e. 15 
n. 61 w. 12 
8. 6 
s. 39 e. 6 
n. 54 w. 14 
s. 83 w. | 25 
a 38 Ww. 16 
n. 29 w. 10 
s. 67 w. 23 
e. Oe. 8 
n. 53 w. 36 
8s. 76 e. 4 
s. 34 w. 22 
n. 63 w. 11 
8, 83 e. 2A 
a ¢€@. 29 
s. Dw. 82 
FG 32 
n. 53 w. 10 
n. 67 w. s 
8. 72 e. 10 
n. 74 w. 22 
2 26 
s. 73 w. 21 
n. 18 w. 22 
n. 61 w. 12 
n, 62 w. 44 
n. 45 w. 7 
8s. 22 e. 27 
s. 83 w. 39 
n. 48 w, 28 
n, 45 w. 30 
n. 44 w. 45 
s. 87 w. 19 
n. 51 w. 36 
n, 70 w. 23 
8s. 72 e. 19 
s. 51 e. 35 





ee Ce 
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Tasie IV.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded V.25 in any 5 minutes, or U.75 
in 1 hour, during September, 1906, at all stations furnished with self-registering gages. 


Stations. 


Abilene, Tex 
Albany, M. ¥.. 


Alpena, Mich..........- 
Amarillo, Tex ..........- 


Anniston, Ala..... 
Be 


Ix ; 
Asheville N.C. 
Atlanta, Ga.. 


Atlantic C ity, N. J Buikesi 


Augusta, Ga.. 
Do 


Baltimore aap 
Bentonville, Ark 
Binghamton, N. Y 
Birmingham, Ala 


Do 


Bismarck, N. Dak.. 
Block Island, R. I 
Boise, Idaho. 
Boston, Mass. ... 
Buffalo, N. Y.. 
Cairo, Ti... - 
Canton, N. Y 
Charles City, lowa 
Charleston, 5. C. 
Charlotte, N.C 


Chattanooga Tenn...... 


Cheyenne, Wyo 
Chicago, I11.. ‘ 
Cincinnati, Ohio... 
Cleveland, ‘Ohio. 
Columbia, | a 


Columbia, 8. C........... 


Columbua, Ohio... . 
Concord, N. H. 


Corpus Christi, Tex 


Davenport, Iowa... 
Del Rio, Tex 
Denver, Colo. : 
Des Moines, lowa.. 
Detroit, Mich. 
Dodge, Kans 

Do — 
Dubuque, lowa 
Duluth, Minn...... 
Eastport, Me 
Elkins, W. Va. 
Erie, Pa 
Escanaba, Mich.. 
Evansville, Ind 
Fort Smith, Ark.... 

Do.. 
Fort Worth, Tex 
Galveston, Tex. 


Grand Haven, Mich..... 


Grand Rapids, Mich 
Green Bay, Wis.. 
Hannibal, M 
Harrisburg, Pa.... 
Hartford, Conn 
Hatteras, N.C. 
Huron, 8. Dak 
Indianapolis, Ind. 
TD ecee eecce 
lola, Kans 
Jac kson ville, Fla 


Jupiter, Fla. 


Kansas “7 Mo. 
Key — ‘la. 


Knoxville, Tenn 

La Crosse, Wis 
Oe 
Do 

La Salle, Ill 

Lexington, Ky 


) . 
Lincoln, Nebr. 

Do 5 Pe 
Little Rock, Ark.. 
Los An les, Cal 
Louisville, Ky. 

L ochburg, ca 
Macon, Ga... 

iO ease 
Madison, Wis 
Marquette, Mich. 
Memphis, Tenn 
Meridian, Miss. . 

Do . 

Do 

Do 
Milwaukee, Wis.. 


Minneapolis, Minn. Sai 


Do 


16 


12-13 


27-28 


12-13 


=RSe 


Be 
BSBisaald 


Tota! duration. 


From— 


2:35 p. 
1:18 p. 


"12:05 p. 


3:09 p. 
1:55 p. 
5:48 p. 
1:58 p. 


4:56 p. 
4:50 a. 
7:00 a. 
4:05 p. 
1:05 p. m. 


1:10 p. 


7:05 p. 
12:10 p. 
7:25 p. 
1:55 p. 
9:30 p. 


. m. 
. ™m. 


™m. 
™. 
™. 


. m. 
5:15 p- 
m. 
™m. 


-m 
. Mm. 
. m. 


p.m. 
.m 


$9 $2 > 
aa. 
- 


ie » ™ 
9:10 a. m. 
9:25 a.m 
4:27 p.m 
7:20 p.m. 


3:25 p.m 


4:30 p.m 
10:45 p.m 
2:55 p.m. 
9:30 p.m. 


"5:30 a.m. 
1:00 p. m. 


= ” 
sa cessive rate. 
“2. 
sce 
SSS Began— Ended— 
= 

‘4 8 6 
0. 77 2:48 p.m. 3:13 p.m. 
St Se es 


wESSeessi 
DID whe woe — 
$38 


. 38 p.m 1: 

1. 26 a.m. 10:46 a.m. 
0. 21 p.m. 6:48 p.m. 
0. 28 p.m. 2:51 p.m 
1. 03 a.m 3:05 a.m 
2.00 3:41 p.m 4:44 p.m 
1.42 2:23 p.m 2:51 p.m 
BBD | coccccccece|scoccccccees 
1.11 4:40 p.m, 5:10 p.m 


excessive be- 


Amount before 


0.00 


02 


eee 
Bs: 


Seesessscrs 
Cwoseceo= 
32=—GSisans: 


= 
N 
~a 


Sees: 
° 


8: 12 a.m.' 9:02 a.m. 
7. 31 9:02 a.m.') 9:52 a. m.! 
9:52 a.m.' 10:58 a. m.! 

0. 38 cece 
0. 77 
0. 32 
GeED lecccccecccecicsccocseces 
0.87 3:25 a.m.| 3:46 a.m, 
1.10 4:01 p.m, 4:21 p.m. 
1. 02 2i p.m. 7:56 p.m. 
0.82 5:04 a.m. 5:40 a.m. 
0. 43 sevesececs 
GG feccceverececlescosccseces 
OF feccccccccess 
1.00 
0. 80 15 p.m. 3:52 p.m. 
0.55 2:34 p.m. 2:52 p.m. 
0. 7 2:55 p.m. 3:21 p,m. 
SUP Eidneccencevelscedavaneeds 
DOD hececcs-ccce |. ccscacesece 
‘ §12:27 p.m. 1:17 p.m. 
8.89 1) 1:17 p.m. 1:48 p.m 
2.73 3:55 p.m. 5:03 p.m. 
LED f cesccescecslececsancoee 
1, 23 
2.02 8:32 p.m. 9:27 p.m, 
5.89 6:28 p.m. (*) 
0.77 12:35 p.m. 12:47 p,m. 
1.50 4:08 p.m. 4:33 p.m. 
0. 36 os occecccloce-cocsoces 
0.92 12:34 p.m. 1:04 p.m. 
0. 61 3:10 p.m. 3:23 p.m. 
0.78 | 6:14 p.m. 6:30 p.m. 
1.46 6:06 p.m. 6:45 p.m, 
0.73 2:07 p.m. 2:48 p.m. 
1.70 4:16 a.m. 5:10 a.m, 
0.49 |.... coe -leoceccccece 
1.27 | 2:47am.) 3:37 a.m. 
2.52 6:24 a.m. 6:51 a.m. 
0. 49 
B.D fone cece ccccclecccccsccces 
1.53 5:05 p.m 6:35 p.m 
0.99 7:16 a.m 8:06 a.m 
0.83 | 7:10 am 7:30 a.m 
0.88 |....... eee 
0.84 64:07 p.m 4:18 p.m 
1.18 2:27 p.m 2:57 p.m 
1. 26 ~ 

en § 8:55 a.m. 10:35 a. m. 
4.35 911:13 a.m. | 12:28 p.m. 
0.42 2:39 p.m.| 2:51 p.m. 
0.68 | 2:37 p.m.) 2:51 p.m. 
0.28 | 8:37 p.m. 8:42 p.m. 
1. 57 1:56 a. m.| 2:08 a.m. 
0.46 5:11 p.m.) 5:20 p.m. 
1.18 | 3:21 a.m.) 3:39 a.m. 
1.42) 7:30 a.m.) 8:20 a.m, 
0.37 | 12:13 a.m.) 12:24 a.m, 
0.73 | 12:51 a.m.) 1:14 a.m. 
1. 81 3:02 p.m.| 4:09 p.m. 
2.26 6:08 p.m.) 7:23 p.m. 
Se eee eee sees 
DGD I coce - cesses 
1.50 | 
0.7 00 be deecseccccoe cies 
0. 63 i p.m.| 5:06 p.m. 
0.94 9:05 p.m.) 9:53 p. m. 
0. 70 : coepees 
0.77 p.m.) 2:43 p.m. 

7 > 


B. 76 | ccccee 
1.33 | 9:47 
0.68 ' 11:22 


p. ™. ; 

p.m.) 12:46 p.m, 
p.m.) 8:29 p.m. 
p.m.) 2:37 p.m. 
p.m.| 2:49 aa 
p.m.| 10:12 p. m. 
a. m.! 11:35 a. m, 


| 0.16 


05 


0.05, 


co 
RS: 


Sees: eseersrsrs: 


2: e2 
: 3 


eee: 
= 
2 


0.18 
0.21 


Depths of precipitation (in inches) during periods of time indicated. 


10 


min. 


essssesce: 


es 


15 
min. 


ress: = 
z 


eee 
& 


Sees 


—) 


SS: Sees: 22: seeee: ; 


PESs 


Sess: 


eece: 


Sess 


4 


47 


cy 


e2ss: 
Sas 


. 59 
53 
39 
30 


eccse 


22: 


39 
2 
47 


0.81 
0.49 


TSR: : 


4 


20 
min. 


eccern: 


oo=s: 


dd 


se. Pe 


Se; Se 


S::s 


ad 


Se: 


ee: 


eee: 


4l 


73 


68 


. 30 


67, 


42 


30 


35 
min. 


ore: 


; PP; 


8%: 


25 30 
min. min. 
0.46 ..... 
‘2.65 | 2.97 
1.638 1.70 
0.40 | 0.41 
0.49 | 0.56 
tf 7] er 
0.51 | 0.59 
0.95 | 1.21 
0.76 | 0.83 
0.92 1.07 
0.91 1.06 
0.78 0.94 
1.68 1.65 
2.53 2.64 
0.76 0.81 
0.50 0.58 
0.32 0.50 
0.51 
0. 69 

Si wi 0.32 
0.71 0.71 
2.29 | 2.45 
0.95 | 1.06 

; 0.33 
1.0 1.19 
1.77 | 2,21 
0. 49 =p 
0.69 0.75 
0.59 | 0.85 
0.50 | 0.54 
0.40 0.48 
0.72 | 0.89 
0.63 0.66 
0.65 | 0.68 
0.29 «0.44 
0.76 0.83 
0.54 0.69 
0.32 0.33 
0.56 | 0.70 
‘@87| ... 
0.44 0.61 
0.48 0.51 
0.40 | 0.56 
0.52 | 0.61 
0.80 | 0.99 
‘LO4 | 1.20 
0.37 | 0.41 
ty eye 


40 
min. 


i 


oS me mt es 


45 50 
min. min. 


0.46 | 0.60 


44/1.47 1.57 


0. 7: 
57 


oo: 


1.01. 1.47 
1 5 1, 68 
1.49 | 1.56 
295 3.11 
varaes|sseees 
0.80 0.91 
0. 57 0. 79 
0 0.72 
1.42 1.69 
0.69 0.84 
| 
0.84 | 0.91 


104 1.17 1 


60 
min. 


4! 


dad 


0,35 
0. 38 
0.57 


1,68 
3.47 


0.12 


0. 44 
0. 47 
1. 98 


1, 06 


80 100 
min. min. 


i. 41 
1.84 
255 
4.27 4.85 
1.17 | 1.47 


2.44 2.83 
1 ta 


1.50 


120 
min 





ee 
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TABLE IV.-—Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 
es EY 
Total duration. 25 Excessive rate. e+ Depths of precipitation (in inches) during periods of time indicated. 
3 Zs 
Stations. = E == 
. = Se. ‘ 
Ss a. 6Sa 5 10 15 20 25 30 35 40 45 50 60 80 100 | 120 
sz From— To— hs Began— Ended— gee min. min.| min. min.| min. | min.| min. | min.| min. min. | min. | min. | min. | min. 
1 2 3 6 
Minneapolis, Minn...... 25 4:10 p.m. 5:25 p.m. 0.93 4:46 p.m. &OS p.m. | 0.68 | O18 | OS | OTD | QOS facie cl cccccjeccccclsscccclscccccte secsleseese , er ee 
Montgomery, Ala. oa 8 10:42a.m. 5:35 p.m. 0.46 11:19 a.m. 11:33 a.m. 0.01 0.16 0.30 06.39 ..... PEGS SERS, MES SERS PPE AS ARE ferecae Roy! 
Do 30 6:15 p.m. DN. 0.91 6:20 p.m. 6:33 p.m. 0.01 0.10 0.26 0.41 eee ee 92 n00/0cesee|seeeeslececechéosenslete os elesece oleee.es ¢ 
Mount Weather, Weisn< 8 Fe eee) |) RE SI ER bose . OE SRT, SPO = oe ae 0.16 
Nantucket, Mass........ © fesass pus slindhs cate s} Bie Mosc angescdvalusainaene bes ey eee ; ee eee ee ee eee ee CO lesace 
Nashville, Tenn.. vs 4 12:35 p.m.| 2:05 p.m. 1.68 | 12:37 p.m. 1:19 p.m.| 0.01 0.21 | 0.45 0.76 | 1.07 | 1.24 | 1.87) 1.55 | 1.64 .....|.....)...... 
eceeccces eve 6 4:10 p.m 7:15 p.m. 1.038 4:20 p.m. 5:05 p.m. 0.02 0.13 0.26 0.33 0.43 | 0.50 0.59 0.67 0.84 0.92 eeeee 
» pbb neee ~--- 28-29 6:10 p. m. 3:00 a.m. 2.52 8:48 p.m. 10:43 p.m. 0.23 0.15 6.31 0.33 0.34 0.46 | 0.65 0,7: 0.78 0.79 | 0.83 1.01 21 28 «1.84 
" - § 3: .-m. Se -m. 0. 0.06 0.15 0.26 0.371 0.45 Of 066 oS leds 0605500 5n Chiao ns alete ce blewe us - ebeebéleeaes 
Bow Haven, Cons. ..... 22 8:45 a. m./ 9:00 p.m. 2.41 } 4:58 . =| eS > m.| 141 0.05 | O11 O22 0.50 | 0.89 | 065 022, ince obiedehe dina Rusa dedieduouc tecbepanieaen 
New Orleans, La.. ae 23 10:45 a.m. 2:45 p.m. 2.42 U1:11 a.m. 12:19 p.m. 0.11 0.13 6.30 0.43 0.69 0.86 0.94 1.01 1.07. 1.18 1.28 1.37 
BD cease cevccces : 2 8:50 p.m. D.N 1.68 10:22 p.m. 11:14 p.m. 0.39 0.10 0.19 0.29 0.37 | 0.41 0.51 0.62 0.81 0.97) 1.08 1.14 
New York, N. Y.. 12 10:03 a.m. 11:35 a.m. 0.96 10:22 a.m, 11:08 a.m. 0.06 6.10 0.24 0,41 | 0.57 | 0.65 | 0.67 0.71 0.75 O.81)................. 
BRR, Vic 0200 ceccsces 18 Ga lovsaduilosennlenebed SS “SS p écahsadidvldveedubtGnnssvduadcteeada 3 . 024 
Northfield, Vt........... D bveecs cotndnalesaney icouu] WEEE Inenteeutukesivadsedecuees ie of BBD taesne<lustboteleabede 
Best Bead, Wash . ieee ff See See 8 ee re eee ee ee ee ee eT See ae FS | ly RS ESOS ec 
Oklahoma, Ukia.. -+» 11-12 9:00 p.m. D.N, 2.76 9:15 p.m, 10:13 p.m. 0.02 0.27 0.47 0.54 | 0.64 | 0.66 | 0.71 0.78 0.98 1.281 1.55 1.95 ...... 
—, Nebr.. eeses 2 615 a.m.) 9:30 am. 0.69 640 a.m. 6:52a.m. 1 a Bena Rc cll Pen ee OP FREE Pe Bas RP Ae Rein a, 
eb secnncs 16 3:40 p.m. 10:55 p.m. 1,41 8:37 p.m 8:52 a.m.) 0.62 0.20 0.43 0,55 oo] svedsclosesevlecees sabwes eoee 
Palestine, Tex. pews! SOMEF locncidcascs datesen ckecel] BANE ecesaakedies tbeadtestus er ee OES BRR TRS art sis . lecedesls bene penvchesswssl MUG lnocecalvanentioas bas 
Parkersburg, W. Va..... leis Fe SS ee Pee TT ee TO Pee: ee Smee TRE A Re eae Fasnes-4iuveas ilieéces 
Pensacola, Fla. . eae 26-27 9:33 am.) 7:28 a.m. 3.26 12:18 a.m. 1:18 a.m, 0.69 0.05 | 0.14 0.24 0.31 | 0.41 | 0.49 0.61 0.69 0.75) 0.81 0.91 ...... ..... a6 
6:10 a.m. 7:00 a.m.) 0.03 0.10 | 0.35 0.76 1.13 | 1.62 | 2.00 2.30 2.58 2.79 | 3.08 |........... 
Do 99 5:30 a m 3:10 p.m. 7.2 | 7:00 a.m. 7:50 a. m. . 3.35 | 3.57 3.82 | 4.02 | 4.16 | 4.28 4.41 4.67 | 4.89 | 5.08 |......) 22... 
ees alias ” Bice 2 — eee, eo 7:50 a.m. 8:40 a.m, 5.33 5.66 5.90 6.10 | 6.24 6.27 6.28 6.28 | 6.83 | 6,47 Judes 
law. m. 8:55 a.m.|..... | 6.63 | 6.72 6.81 ‘eee : i ees 
Peoria, Ill ...... rueenes 3; 828 pm.| 9:60 p.m. 6.41 | 9:28 p.m.) 9:33 p.m.| O62 | ©,22 | O.98 |..... J... csfecccccfecoccclncesy of-sescslesevecisesccalsecesc 


Philadelphia, Pa......... ID bscadsudencsh codenamed OP ta tebsmeccincd-rinds avon -foa>seals ance dheaneaslninscolsscaslnoessstiphanal anteciiaieadc. | abeagea dae ckedtiaot 


3:04 a.m. 3:54 a.m.) 0.43 | 0.09 | 0.13 S | O25 | O59 | O44 | 0.48 | 0.51 | OG8 | O68 oo...) ccc clicccccleccccs 
Pittsburg, Pa............ 19-20 D.N. 7:10 a.m. 2.17 ; 3:54 a.m. 4:44 a.m. |......; 0.61 | 0.68 0.71 | 0.75 | 0.78 | 0.87 0.93 0.97 | 1.00! 1.05 ............/... 
4:44 a.m 5:10 a.m, |......| 1.16 | 1.28 Se Fee 2h ee er Rs ononn sinpghehtbnies diseokes 
Portland, Me ... ....... ae oe dd Ee Te | re eee ceces e sJocccccleccccclscoccslscccccleceees| coceclsseceels ceeeslseoes Ue bo seccelenutatiocmses 
PUN, OO. 00 c-ccccs| BRE | ccccccccccs See caihah al SE aha be chee ehe hamaes hice nse sireconalv ence sloesensletcneehiessiuhaess [secslantninesdhiagcteledean« | 1 eer ee i ee 
POSED, CBSO... oc cccccccce oe BT eee es ere es ee re, Be ee anne sicvadesioccedefvescesinines shieheectsteese] GUE lbacécdlecseancleosies 
Raleigh, ie © accsccccces 3 2:05 p.m. 5:25 p. m. 0.84 2:25 p.m.) 2:47 ptm. | 0.08 | O01 | O22 | O82 | O52 | OOD f..... jeccccclecccccleccccclecccccleccecs 
a 23 (10:05 a.m., 5:10 p.m. 2.03 10:42 a.m. 11:16 a. m.| 0.01 | 0.17 | 0.50 1,06 | 1.52 | 1.62 | 1.71 1.80 0.0... )....ccleccecs cocecclecces.te..... ee, 
Richmond, Va.......... tT ener |S) RS Pe I A ora ee evsselevedagien<ennitbecesieebailetesescelekaanar ae 
Rochester, N. Y......... 29. «7:55 p.m.) 10:15 p.m. 0.77 8:18 p.m. 8:53 p.m.| 0.06 0.07 0.08 0.20) 0.27 0.40 '0.52 0.55 ...... 66-46 winunes 0115565 dldwsdedien tus hese 
Sacramento, Cal...... ‘oe OE abncukscanecireeee’. Axakat UU tikdinchei chided dente poane aivees*alernconltages dir <cbedians aughakiieatenstnabtineen tail leneses 5 8 ee eee 
ly BE, BED ccc cccccs. | SREB | occccc-ccccelsccccesccees SEP is enaweavsecelevennsintevuleans: snes arnls shes dloted dhenkwéchobebarkoasiel codeatholieeieee i ahoembnrnnnetcetak 
St. Paul, Minn.......... il 1:05 p.m. 2:35 p.m. 0.53 1:12 p.m. 1:26 p.m I OD | BSE | OO hccvccheccccs 
| ne .* 2 4:35 p.m. 6:35 p.m. 1.62 56 p.m 5:31 p.m. | 0.05 | 0.16 | 0.27 | 0.55 | 0.84 | 1.10 | 1.25 | 1.46 |... lec cc cleccccclesccccleccece 
Salt Lake City, Utah... 1 6:40 a,m.| 4:45 p.m. 0.77 2:08 p.m. 2:28 p.m.| 0.15 | 0.15 | 0.27 0.34 | 0.48 |......)...... 20... cccccloccerssscecs jevcce clocsceclecccscleosese 
San Antonio, Tex ...... 4 racwecewele sees Cs 7 eee ‘ O02. ahha dbdeonadess sd 4hanese s00s|seceeslocsecsivecces Side clo cnccsleonensh>eeane Ree eS Ee 
San Diego, Cal be scccescs — ree Pee cones] GORE lescesestaceslosncnaecsen on ou hone cnclveves ol- cove clu cpenelveasegionséablcoccealeosns. clecase aly sualal GUL imaian dienes eels 
Sandusky, Ohio.... .... 22 12:45 p.m.| 1:30 p.m. 0.60 12:49 p.m, 12:59 p.m. 0.01 | 0.24 | O51 22... .)......)...0.. , the. 6ue Leeuw 
Danes coccscccces 29° «45:30 p.m.) 11:30 p.m. 1.94 5:37 p.m. 5:52 p.m. 0.01 0.16 0.27 0.40)... : eee 
San Francisco, Cal ...... OF lndctasnvoanalescens coece! GEM joes cence connsly se csne cenk alneess eltan sanlssesnelsgese oheeasielsccdavivssaceleanessliseseusiebestadbkesssl tele... 
Savannah, Ga. eceeee 5 9:00 p.m.| 11:15 p.m. 0.70 9:55 p.m. 10:22 p.m.| 0.05 | 0.25 | 0.28 0.32 | 0.41 | 0.59 | 0.68 00... cele ee feceeee cones 
Scranton, Pa........... BB lcsesss povocnecesel BED bose cccc ccacclencccce sseneleescoclssecesiocous . oc olecccesloccsesiscccce| coccclecscosioccecc!| Goan 
Seranton, Fe... eae * ) RRR Waeitekks °c ORE BE: : igtees i) GAPE PS UR Rie Gaye oe RES HVE: My: ae 0.14 |. 
Shreveport, La..........| 24-95 ............ ereree Swe Eee ee aeee Here pesadloance siveeevntn snag elvemans ictneeleensteiseckslseabive 0. 39 |..... 
Spokane, Wash.......... PIPE [ssn cansacscclessesconeuwel MEN [one taseconntletscntacbensl, 4¢406)>eseaniaboen nonnalooneenintesceleeces elescecelevicaviosecdslstene] GON Lien becls venus 
Springfield, Ill.......... 2 12:37 pm. 1:10 p.m. 0.77 12:48 p.m, 1:06 p.m. 0.01 | 0.31 0.50 0.64 0.75 _— esecaclecsce loccecdiatedes 
Gee, BES. ... 02250. 0| SI BB |. ccc cccccccleccces pakek SHEE bs kedadkpencnidns shakensesiiebes miaenbes inapabnenine shtknas ion 0. 42 kooks dbensliggens 
—_ > | isseccvccss] Gee eS Re er) Sy en Remwerys aopees: Pete on win Pe RP, BERT Sg Qe lvscucsde 
Tampa, Fla . eee 4 3:55 p.m. 7:12pm. 2.49 4:18 p.m. 5:23 p.m. 0.03 | 0.09 0,20 0.28 0.36 0.45 0.49 0.51 0.76'0.98 1.21 1.74) 1.95)|...... 
_ rere 27) «12:17 p.m 4:30 p.m. 1,00 2:20 p.m. 2:33 p.m. 0.01) 0.23 0.66 0.838 ...... esos] coves eee eeee cvecele 
Taylor, Tex... .......... 34 8:15 p.m, 7:10 a.m. 1.81 11:27 p.m. 11:42 p.m. 0.38 | 0.07 0.18 O31 0.52 0.62 ...... SN Ee (IRN ART RE NE EI igo Be 
Thomasville, Ga.. . 8 6:15 p.m. 8:15 p.m. 1.85 6:30 p.m. 7:0 p.m. T. | 0.21 0.58 0.96 1.29 | 1.58 | 1.78 1.79 ......)..... 5 ccc cec eeeeccleccce 
“4 § 2:45 p.m. 4:18 p.m. 0.62 0.11 0.14 0.22 0.40 6.49 0.538 0.56 0.64 0.68 0.71 0.86 | 1.29! 1.56 ..... 
Do..... sens 80 11:25 a.m. 9:05 p.m. 4.94 } 6:0) Dm: 7:38 pm. 265/024 0.51 0.68 0.89 1.14 1:43 161 162 | 16s Lar fon | eae ee 
Toledo, Ohio ........... 29-30 or R os -ccvee) Bs Oe besscepncanbaletadhnedece0leseta sieves suclathaewlnnnacs Seeangléesieeines ac osse cows sfocccccivesese] GEO lecoceslsceensh: esece 
Topeka, Kans........... 1-12 11:33 p.m. 1:20 a.m. 0.45 12:16 a.m. 12:30 a.m. 0.06 | 0.14 0.22 0.87 ......)...... cache 
Valentine, Nebr........ OD liscatevvacecliegaatasacede Re inne tees ann ahbenee aiviva bnakenned Ghintiad yinduna a’ VADEaUE eclmae Poiccd aledin | GEE I cease 
Vicksburg, Miss ........ 2 345 p.m. 4:40 p.m. 0.48 3:53 p.m. 4:12 p.m. 0.01 | 0.13 0.29 0.35 0.45 see ee es eeeee tenes eeeensleenees seneee seeeeslsseeesleeeeeslecees 
Do eee 25-26 2:35 p.m.) 7:30 0.m.| 1.58 | 2 pm.| 8:68 p.m. | 6.16 | OSD | OS | COR O.FD |. cccccleccccciccccccloccscclocccculecccccleccce foceocelocecccleeeces 
Washington,  % Jeanie in Be Te eee SR FSS aS PR oeeelvecssolesdus-teaveeel tadbe pone aleqoceciovccwal: osesciecs en of WM: lacees clnnadelswaene 
Wichita, Kans .......... 23 10:55 p.m. D.N, B.G8 | 35:63 p. oa.| BOSS 6. me. | O68 | RID | OSD | CET | OSE |. i ccccleacccclechscnlesccecieseccslececeslon«acalesecoulebcsc cldaceds 
Wilmington, N. C....... 1 1:35 a.m. 3:20 a.m. 1.11 1:44 a.m.) 2:34 a.m, 0.03 | 0.13 0.34 0.42 0.51 0.63 0.71 0.81 0.90) 0.99 1.07 ..... |....../......) oo eee 
Wytheville, Va... o 21, 2:55 p.m.| 5:40 p.m.| 1.50) 38:28 p.m.| 8:58 p.m. 0.02 | 0.11 | 0.33 | 0.68 | 2.01 | 1.90 | 1.87 |......). coc. lcccccleccccc ccccce! ececs celecsece 
Pee asa coer 300 4:08 p.m. 7:20 p.m. 1.34 4:20 p.m. 4:55 p.m. 0.04 €.11 0.22 06.48 0.72 06.90 1.0 1.11 oovbeuinvoass 
Yankton, 8. Dak . -++| 18-19 .. EE EE Fe ER nisoasiresskel os  ssledbembloasen disnhhehe ses plo vend cle conselaccnecale toes siancas cl] MEM Isutas cbuanesiopiass 
San Juan, Porto Rico .. 2% D.N, 7:10am. 0.48 4:55am. 5:15am, 0.03 0.08 0.25 0.385 0.40 0000 s0cesleceesalo ence s|eenes slobees cheveseniccses 
BP ctanicven: cssace 22-23 11:08 p.m. D.N. 1,69 11:03 p.m. 12:10 a.m. 0.00 | 0.17 0.27 0.31 0.33 0.37 0.39 0.47 0.66 0.78 0.91 1.25! 1.55/)......)...... 


1On 28th. *Ending of excessive rate unknown on account of defective record; the five-minute and other amounts partly estimated, 
* Self-register not working. +Estimated. { Raingage blown over. 


Comparative table of rainfall. 
RAINFALL IN JAMAICA. [Based upon the average stations only.] 


Through the kindness of Dr. H. H. Cousins, chemist to the oo 


government of Jamaica and now in charge of the meteorological Rainfall. 


. . ° . " oo Relative Number of 
service of that island, we have received the following table: Divisions. mm tetienn, 


The rainfall for September was therefore much above the 


average for the whole island. The greatest fall, 24.60 inches, ee PO fo 


’ . . . 7 iVigi . ; Northeastern division ................... 25 23 14, 29 8. 94 
was recorded at Chudleigh, in the west-central division; while Northeastern divisi < Pemsqepepnannaiesas = - ait aos 


83 j in i ivigi West-central division .............. ape 26 22 12. 45 10. 89 
the least, 1.33 inches, fell at Arcadia in the northern division. ee mses = ~ = -2 


1906. Average. 


PE sididn da beeen te shite nndta noua 100 10. 70 7.91 
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MONTHLY WEATHER REVIEW. 


TABLE V.— Data furnished by the Canadian Meteorological Service, September, 1906. 


» 


Pressure, in inches. 


BS (RS |g 
3 ss E 

Stations. a) } al | 

2g (Es 23 

Sette SE 
get Sst Es ‘ 
5s 2\2 4 ¢° = 
S$36\ 884 ¢ $ 
< ¥ a 2 
Ins Ins. Ins. S 
Parry Sound, Ont... . 38 30.06 +.08 61. 
Port Arthur, Ont...... 29.32 30.08 +.05 57. 
Winnipeg, Man ....... 29.13 29.95 +.01 60. 
Minnedosa, Man ...... 28.12 29.91 —.08 58. 
Qu’ Appelle, Sask ..... 27.66 29.89 —.03 57 
Medicine Hat, Aiberta. 27.60 29.85 —.07 60, 
Swift Current, Sask... 27.38 29.93 +.01 56 
Calgary, Alberta ...... 26.39 29.909 —.02 51 
Banff, Alberta .........| 25.36 | 29.91 —.02 49. 
Edmonton, Alberta.... 27.59 | 29.86 —.04 52 
Prince Albert, Sask.... 28.29 | 29. 84 06 ‘Si 
Battleford, —_ ecccees 28.11 | 29.83 '—. 07 | 55. 
Kamloops ...+| 23.66 29.87 —.10 60. 
Victoria, X, Cc. 29.89 29.98 —.03 56 
Barkerville, B. aa 25.63 29.94 —.04 | 42 


Hamilton, Bermuda... 29. 


Dawson, Yukon 


Tasue VI.— Heights of rivera referred to zerox of gages, September, 1906. 


450 
Pressure, in inches. Temperature. Precipitation. 
- - - 
ol: OE gs igig wr 
= ss 4 a 
Stations. z . i 74 i a = 74 | @ 
-8 (59 |e esi4is es |: 
Pair st se 4 = se 2 
o Ez e £ e 3 e = = = - = 
eee ees ts) Gg |S lg s a | BSi-a 
308 \=58| 2 | 2 = = $s ¢@ 3 
oS | 3° 2 v = 2 > S = = 
< p a A a 2 a = a = 
ins ine. Ins. ° od ° ° Ins Tne. Ia 
ws. Johue oceeelcpecese sacleeeges ennled sud neadioonnes poe slpeseuse 
duey, ¢. i me :. 29.98 29.97 —08 55.6 — 0.9 647 46.5 1.96 —1.32 
Hal ifax, N. 8.... ‘ 29.93 30.08 —.01 | 57.3 —0.3 67.6 7.0 | 3.38 —0. 33 
Grand Manan, ~ 'B. 29.96 30.01 —.02 | 57.8 + 1.7 64.5) 51.2 1.97 —1.20 
Yarmouth, N.8 . 29.99 30.06 |+.01 55.5 —0.6 62.8 48.2 2.87 —0.58 
Charlottetown, P.E.I.. 29.94 29.98 03 56.6 —0.7 643 48.9 3.00 —0.40 
Chatham, N. «sees 29.938 29.95 —.05 56.8 + 1.4 | 67.5 46.0 3.23 +0.52 
Father I int, Que. oes 29.93 | 29.95 —.038 49.6 — 0.8 | 56.5 2.7 5.21 |+2.08 
eeees, Que.. cusceee 70 | 30.02 OL 35.8 0.7 665.2 46.1 346 —0. 21 
Montreal, Que.. cvescesees) 29.83 | 830.08 —.01 61.1 2.7 | &.2 52.9 3.32 +0.02 
Rockliffe, Ont. .......... 29.47 | 30.07 +.04 59.8 4.1 72.2 47.1 2.21 —1.07 | 
Ottawa, Ont. coseees, 29.70 | 90.02 02 62.4 5.0 73.8 51.0 2.37 —0,32 
Kingston, Ont.......... 29.77 | 30.08 +.04 63.5 %5 726 544 260 —0.0 
Toronto, Ont ........... 29%.7 30. 07 Ol 64.9 5.9 75.2 54.5 3.67 +0. 42 
White River, Ont ...... 28.76 30.06 on 54.0 3.7 6.6 41.5 0.55 —2.22 
Port Stanley, Ont ...... 29.44 30.08 02 63.3 38 73.0 58.7 240 —0.33 
Saugeen, Ont........... 29.38 30,08 03 | 63.4 + 5.9 72.6) 54.1 4.26 +1.32 
o= 2 P ~ 
> a6 Highest water. Lowest water. & |-. 
8a... %& s i—¢ 
Stations. SsS\ « _ pe 
Ser Sse - ot 
SSE 2° Height. Date. Height.) Date § 
— = “ “ 
Miik River. Miles. Feet. Feet. Peet. Feet. Feet 
Havre, Mont....... 237 9 2.5 1-4 2.3 22-30 2.4 0. 
Yellowstone River. 
Billin Mont. 330 “ 1.7 i-4 1.1 28-30 1.4 0.6 
heyenne River. 
Rousseau, 8. Dak 7 9 6 19 0.3) 11,14,15 1.4 4.3 
James Rwer. 
Lamoure, N, Dak. 830 4 0.5 1,2 0.2 28-30 .3 0.3 
Huron, 8. Dak . 139 9 1.0 18-21 0.6 2-1 08) O4 
Republican River. 
Clay Center, Kans........ 42 18 6.7 18,19 5.2 8-11 5.8 1.5 
Smoky Hill-Kansus River. 
Abilene, Kana....... 277 22 3.8 21 0.1 |13-15,28-30 0. 9 3.7 
Manhattan, Kans... 116 18 8.9 19 1.8 30 «3.6 (7.1 
Topeka, Kans..... 87 21 9.2 22 5.9 13-15 6.7 33 
Missouri River. 
Townsend, Mont...... 2,504 11 4.0 16,17 3.5 9,12 3.7 6.5 
Fort Benton, Mont 2. 285 12 0.4 23-27 0.1 2.3 0.3 O03 
Wolfpoint, Mont........ 1,962 17 o4 18,19 —1.5 3,4 —1.1 1.1 
Bismarck, N. Dak. .... 1, 309 14 3.5 i 0.3 30 1.2; a2 
Pierre, 5. Dak... 1,114 14 3.4 5 1.3 3; 21 2.1 
Sioux City, lowa. 734 19 9.1 25 6.8 7,8 80) 283 
Omaha, Nebr ; 669 18 9.0 18, 21 6.9 9 81 2.1 
St. Joseph, Mo .... 481 10 6.2 20 1.8 11 63.9) 44 
Kansas City, Mo.. 38S 21 12.9 23 7.8 12 10.2 5.1 
Glasgow, 6. 231 18 9.7 24 5.4 6 7.2) 43 
Boon ville, Mo.. 199 20 13.6 2 9.4 6 11.2 4.2 
Hermann, Mo.. eee 103 24 10.9 26 7.6 a 688) as 
Minnesota River 
Mankato, Minn.... 127 18 7.4 1,5 5.4 15-18 65 20 
St. Croiz River. 
Suiltwesee, Minn. .... 23 il 9.0 1-4 6.5 13-15,18-22 7.5 2.5 
Chippewa River. 
Chippewa Falls, Wis. 75 16 6.8 24 1.4 2,9 27) 6&4 
Red Cedar River. 
Cedar Rapids, Iowa. 77 14 4.8 25, 26 3.2 4,146 3.8 1.6 
Des Moines River. 
Des Moines, Iowa. 205 19 5.7 22 2.9 13-17 3.7 2.8 
Illinois River. 
La Salle, [ll . aese 197 18 12.6 30 11,2 17-19 11.7 1.4 
Peoria, Ill. ..... : 135 14 8.6 3-7 7.4 22, 26 8.0 12 
Clarion River. 
Serer rr 82 10 2.0 4 0.2 22 0.7 1,8 
Conemaugh River. 
Johastown, Pa. » eeser 64 7 1.1 14 0.6 3%. 6060.9) 685 
Alle heny River 
Warren, fa ecees 177 14 0.3 30 0.6 17-2 0.3 0.9 
Franklin, Pa . il4 15 1.5 5 0.1 19,20 06 14 
Parker, Pa. 73 20 1.5 5 0.2 19,20 0.7 1.3 
Freepo rt, Pa. ocee 2 20 2 6 1.1 19 2.0 2.1 
Springdale, Pa.. 17, 27 7.7 21 6.0 9 67) 1.7 
Cheat River. 
re Me Vibeos 36 14 28 29 0.9 7 1.8] 19 
Yi heny River. 
Confuenes "Pe 59 10 1 1 0.2 2-30 O85 0.9 
West Newton, ah og 15 23 0.8 1,2 0.0 15-30 6.4 6.8 
Mi la River. 
Weston, iivesoseetbeues 161 18 00 14 1.2 9-13,24-26 0.8 1.2 
Fairmont, W. Va. . 119 25 16.3 30 13.5 28 14.2 1.8 
Greensboro, Pa ..... 81 18 7.9 30 6.8 21-28 7.0 1.1 
SE Mi lisse sees sees o 2 8.5 30 6.5 6, 7.2) 20 
Beaver River. 
Eliwood Junction, Pa. . 10 14 2.5 1 0.7 19 1.5 1.8 
Muski River 
Zanesville, Shio be 000s wees 70 25 9.0 6 7.8 15-17 8.1 1.2 
20 25 6.0 6 a8) 20 4.8 2.2 


Beverly, Ohio....... 


Stations. 


little ~~ A River. 
Glenville, W. 
Creston, W. ve. sis ‘ 
Neu - Great Kanawha River. 
4 =P 
“3 Se 
Charleston, W. Va........ 
Scioto River. 
Columbus, Ohio 
Licking River. 
Falmouth, Ky. 
Miami River. 
Dayton, Ohio. eT 
Kentucky River. 


Jackson, Ky.... 


Beatty ville, K 
High Bridge, ky. 
go EE Eee 
Wabash River. 
Mount Carmel, Ill.. 
Cumberiand River. 


Burnside, Ky. .. 
Celina, Tenn.... 
Carthage, Tenn........... 


Nashville, Tenn........... 
Clarksville, Tenn... .. 
Powell River. 
Tazewell, Tenn. 
Clinch River. 
8 rs Ferry, Va. 
Clinton, Tenn ..... 
South Fork Holston Rive er. 
Bluff City, Tenn. .. ; 
Holston River. 
Rogersville, Tenn. . oe 
French Broad River. 
Asheville, N.C. a 
Lead vale, Tenn. ‘ 
Little Tennessee River. 
McGhee, Tenn. eaas 
Hiwassee River. 
Charleston, Tenn 
Tennessee River. 


Knoxville, Tenn...... ....| 


a 
Kingston, Tenn............ 
Chattanouga, Tenn......... 
Bridgeport, Ala .......... 
Guntersville, Ala.......... 
I MN dede teccese 
i Tia cccsceuveuses 
Johnsonville, Tenn........ 
Ohio River. 
Pittsburg, Pa.. 
Davis Island Dam, Pa. 
Beaver Dam, Pa 
Wheeling, W. Va.. 
Parkersburg, W.Va.. 
Point Pleasant, W. Va.. 
Huntington, W. Va....... 
Catlettsburg, Ky........... 
Portsmouth, Ohio........ 
Maysville, Ky.. os 
Cincinnati, Ohio. . - 
Madison Ind suse Oecescoes 
Louisville, ee 


mouth of 


Distance to 
river. 


254 


103 


144 
70 


esses 


= 88 8 


— 
- 
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Temperature. 
E z 
4 = 
* of & 

s » 
fe ¢ 
£°e 

FS s 
= . 
= 2 
r= a 

o (°) 

+ 5.6) 72.8 

+ 6.4 67.1 

+ &3 74.7 

8.1 73.7 

+ 6&1 70.7 

+ 5.4) 74.0 

+ 3.8 70.1 

+ 1.6 65.1 

35 61.2 
35 64.3 

+ 3.0 62.2 

+ 3.2 67.1 

+ 2.8 709 

+ 1.6 63.3 

—~3.8 8.3 

0.7 82.9 


Highest water. 


Height. 


Feet. 
2.4 
3.9 
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9. 
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30 
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al ad 


= 


Seo > 


i) 


OP NS go 


n 


bd 


Se Mom PO po 


92 D1 Nm 39 Or po Go PD Ge PO 
=O oC O&O O-+10 & wo 


6 
3 
6 


a2xnwo 


~ 


re Tr 





SepreMBER, 1906 


Precipitation. 
= 
L — 
E é.|3 
a es 2 
s £q 5 
= Sk i=} 
es lieai@ls 
= a = 
© s o = 
= e |& ~ 
° Ins. Ins. Ins. 
580.5 3.59 —0.08 
48.2 1.15 2.33 
46.9 1.51 0. 52 
43.5 1.60 0. 24 
43.8 2.75 |+1.42 
46.9 0.05 —1.18 
43.7 1.46 0. 24 
37.6 0.04 1. 32 
37.4 0.54 —1.13 
41.4 0.54 —0.79 
40.7 1.32 40.04 
42.8 0.80 —0.45 
49.4 0.61 0.24 
499.6 3.14 40.98 
35.4 7.46 +4,55 
73.2 3.82 —2. 69 
sg |= 
0 
3 | #¢ 
n ~ &® 
r=) e¢ 
S = 
Dee |S iS 
“ “ 
Feet. Feet. 
& 0.6 3.0 
6 2.4 2.3 
12 2.2 4.4 
18,19 3.1 21 
11-13 6.7 4.4 
16-29 1.3 2.0 
1, 2, 20 3.1 5.2 


§$20-22,25.) ‘ 
) 26.30 ¢ 5.2 3.7 
21, 22,29 1.2 2.8 
40,22 10.1 2.5 
19, 21 6.6 2.5 
25 1.7 1.9 
21 3.7 10.1 
3 6.4 8.3 
4 6.5 7.7 
4 11.5 6.9 
4,5 11.0 16.3 
25-28 1 5.3 
20 0.8 2.0 
22 6.0 6.0 


15,18,28 | 3.7 4.9 


19 4.9 9.0 
i8 4.8 5.5 
18,19 48 4.7 
19 | 82 8.2 
19 6.3 6.6 
18,19 9.8 6.2 
19 6.0 6.0 
19 9.5 9.5 
21 8.5 .7 
21 6.1 1.3 
19 3.1 1.9 
19,20 3.9 2.0 
13 3.4 2.0 
5 41 3.3 
19, 20 4.5 7.5 
20,21 7.9 8.5 
2 6.7 9.4 
21 7.9 8.5 
23 7.9 8.9 
22 10.1 8.7 
18 8.9 6.6 
2 45 3.2 











SepremBer, 1906. 


ss 
8a .. 
Stations. es5 
Sor 
28 
Ohio River—Cont’d. — 
vansville, Ind..........-- 
eunt Vernon, 7 aale 148 
Paducah, Ky . ibesesss 47 
Cairo, I os vee | 
St. Francis River. 
Marked Tree, Ark 104 
Neosho River. 
Neosho Ragite, OMS... 0. 326 
Iola, Kans.. “ onwwas 262 
Oswego, Kans. .... erent , 184 
Fort Gibson, Ind. T....... 3 
Canadian River. 
Calvin, Ind. T ......------- 99 
Black River. 
Blackrock, Ark. . aniees 67 
White River. 
Calicorock, Ark ......----- 272 
Batesville, Ark.....------- 217 
Newport, Ark.......------- 185 
Clarendon, Ark. jcenea 75 
Arkansas River. 
Pueblo, Colo. (*)..... Si 
Wichita, Kans............ 832 
Tulsa, Ind. T............. : 551 
Webbers Falls, Ind. T..... 465 
Fort Smith, Ree 408 
Dardanelle, Pease veces 256 
Little Rock, Ark.......... 176 
Pine Bluff, aa 121 
Yazoo River. 
Greenwood, Miss .......... 175 
Yazoo City, Miss.......... 80 
Ouachita River. 
Camden, Ark.............. 304 
BROMOOR, BD cove cocscccces 122 
Red River 
Arthur City, Tex.......... 688 
 < eS 515 
Shreveport, La......  ..... 327 
Alexandria, La........... 118 
Mississuppi River 
Fort Ripley, Minn........ 2,082 
St. Paul, Minn............. 1,954 
Red Wing, Minn........... 1,914 
Reeds —~ Minn...... 1,884 
La Crosse, W ooo} 2,889 
Prairie du Chien, “Wis..... 1, 759 
Dubuque, Iowa ........... 1,699 
Clinton, Iowa ........... 1, 629 
Leciaire, Iowa .... ....... 1, 
Davenport, Iowa. ---.| 1,598 
Muscatine, | pesaictanpat 1, 562 
Galland, | aaeeacalatatate 1, 472 
Keokuk, lows.. ........... 1, 463 
Warsaw, = SP 
Hannibal, Mo............ 1, 402 
my apa 1, 306 
St. Louis, } Mo.. oveoc] eae 
STE 0s cnccconeceens 1, 189 
New Madrid, Mo.. -.-| 1,008 
ED nn cancesees 905 
Memphis, Tenn ........... 843 
nis ened - 06600 767 
Arkansas City, Ark........ 635 
Greenville, Miss........... 595 
Vicksbur, emronresonees 474 
PEL, BEEOD. coccccccceces 873 
Baton Renee, La.. eee 240 
Donaldsonville, iis ance 188 
New Orleans, ieee 108 
Atchafalaya River. 
Simmesport, La. ......... 127 
§— * See 108 
Morgan City, a 19 
Grand River. 
Grand Rapids, Mich....... 38 
Sandusky River. 
- 9 | Sas 65 
Connecticut River. 
Hartford, Conn..... ee 50 
Mohawk River. 
KR SA Oa 42 
Schenectady, See 19 
Hudson River. 
GS 154 
_ << | eee 147 
_—— River. 
Pompton Plains, N. J...... 6 
Passaic River. 
Chatham, N.J. nage 69 
Lehigh River. 
Mauch Chunk, Pa......... 45 
Schuyikilt Re River. 
ing, nee 66 
Delaware River. 
Hancock (E. Branch),N. Y 269 
Hancock (W. Branch NY 269 
FS 4 eae 204 


Phillipsbur; MeDeccescsecs 142 
Trenton, Nod Stksveouewenss 92 








on gage. 


Flood stage 
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SSSEz 
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TABLE VI.—Heights of rivers referred to zeros of gages—Continued. 


Highest water. Lowest water. 


Height.. Date. (Height.| Date. 


Feet. Feet. 
13.3 1 5.1 21 
12.9 1 4.4 22 
11.9 1 6.5 22 
19.9 1 13. 6 23 
6.0 30 2.8 25 
3.9 20 0.7 10 
1.0 22 0.0 1 
~ § 1,2,21-? 
babe 6 05) B3" 80 § 
15.0 16,17 10.4 7 
11.1 12 2.2 30 
13.2 30 2.6 25, 26 
i129 30 0.8 27 
13.1 30 3.0 25, 27 
14.0 30 2.9 25, 26 
20.1 2,3 11.8 26, 27 
3.6 3,18 Jcnae eanendaaed 
4.0 20 | — 1.0 6,7 
8.0 20 3.6 1 
9.5 7 6.0 8 
14.0 14 6.5 4 
13.8 15 6.3 30 
13.8 16 7.5 5 
6.0 17,18 10.0 6 
13.5 30 2.2 4,18 
8.3 30 —1.3 21-' 
7.0 1 5.0 7 
4.9 7 3.2 24,25 
17.0 22 &.6 2 
20.8 24 12.4 4,5 
12.4 25 6.2 7 
14.4 28, 29 7.7 il 
6.8 6 5.0) 10,13,14 
8.4 1,2 6.2 17-20 
6.1 4-6 4.6 17,18 
5.8 6 4.5 15, 16 
6.7 5-8 5.8 15-17,24-26 
7.4 11,12 6.6 18,19, 28-30 
7.4 13 6. 3° 1 
6.6 5-16 5.5 1 
4.4 5-16, 24 3.7 1 
5.8 6-15 4.9 1 
6.8 8,9 5.8 1 
a2 30 2.5 2 
5.6 29, 30 4.5 1-3 
8.0 25,26,29,30 7.3 5 
6.6 29, 30 5.38 3-6 
8.4 30 7.0 5-7 
12.2 29,30 8.6 16,19 
10.7 30 7.5 18,19 
16.1 1 11.3 24 
9.0 1 6.3 20, 21 
12,7 2,3 7.7 25, 26 
17.6 3,4 11.8 26, 27 
22.5 3,4 16.2 27 
18.3 4 13.1 27 
19.6 6 14.6 + 29,30 
21.2 5-7 16.6 30 
13.0 7,8 10.3 22 
9.4 27 7.6 30 
8.4 27 5.7 20 
16.9 1 14.2 20,21, 30 
20.4 1 17.9 
5.5 28 25 1 
1.9 30 1.2} 9,10,14 
0.6 30 - 0.1 19-21 
2.5 1,28, 25 1.0 17 
0.4 4,29,30 — 0.6 12-21 
7.7 1,4, 28-30 4.4 18-21 
4.5 3 1.5 29, 30 
4.4 21 1.4 12,18,15 
4.3 23 3.4 11-19 
2.3 1 2.0 15-22, 25-27 
4.6 4 4.2 |10,11,14-28 
1.0 13 0.1 12 | 
3.4 1,4 2.7 16-20 
3.5 21 2.5 17,19 
0.8 1 0.0 11-13,28-30 
Xe, 1 0.5 | 17, 19-22 
1.8 I 0.7 | 21-26 
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Stations. 


North Branch 5 ee 


Binghamton, N 


PUNE, BO sea sovcceccees 


Ww ilkes-Barre, Pa. 

West Branch Susquehanna, 
ew eae 
Ww illiamsport, Pa.. 

Juniata River r. 
Huntingdon, Pa........... 
Susquehanna River. 
Marsiseess, PG. ....0.s000 
Shenandoah River. 
RAVESUER, Vis ccewscccsscce 
Potomac River. 
Cumberland, Md.......... 
Harpers Ferry, W. Ya..... 
James River. 


po eee 


Lynchburg, Va.. ; 
CS Wilcke cos. cceseee 
Richmond, , a 
Dan River. 
er 
Roanoke River. 
OS ae 


WERGEE, Bre Gos scivecscses 


Tar River. 
yo ere 


Greenville, N. c. viaeewss x 


Haw River. 
Memese, Ti. Gos ccesccssese 


Cape Fear River. 
Fayetteville, N. C......... 
ee River. 


- 4 ¢ =e 
Smiths ‘Mills, 8. C. : 
Lynch Creek. 
Effingham, 8. C............ 
Black River. 


Kingstree, 8. C............ 


Catawba- Wateree River. 
Mount Holly, N.C........ 
Catawba, 8S. C............. 


Camden, 8. C.............. 


Broad River. 
Blairs, 8. C.. ieee 
Saluda River. 
Pelzer, 8. C 


Chappels, 8.C......... 0... 


Congaree River. 
Columbia, ©. Cu... cccececes 
Santee River. 
 § ( eee or 
St. Stephens, S. C......... 
Edisto River. 


eer 
Broad River. 
Cemmte, GBiiies civecececccs 
Savannah River. 
Calhoun Falls, 8. C........ 
BOGE, Gls 006 00000000 
Oconee River. 
Milledgeville, Ga.......... 
Dublin, Ga. wseen 
Ocmulgee River, 
Macon, Ga..............+.. 
Abbeville, acabwade. oven 
Flint River. 
Woodbury, Ga............. 
Montezuma, Ga........... 
ee 


Bainbridge, Ga. . 
Chattahoochee River. 
are 
West Point, Ga............ 
——, Siete 


Lock No. 4, Ala............ 
Wetumpka, Ala........... 
Tallapoosa River. 
BETRSORRE, AMDs daicccscccces 
Alabama River. 
Montgomery, Ala.......... 
 —E eer 


Columbus, Miss ........... 


.. erases 
Demopolis, Ala. .......... 
Pascagoula River. 
BESGHEEE, BEMOE, caccccccessse 


ine River. 


to 
mouth of 


Distance 
river. 
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69 


172 
305 
260 
167 
111 


149 


147 


315 | 
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ane fo) i] com 


~~ 


gS 
Cross com 


coc +oCoFe won 


S 888 & && & SI8S 


—_ 
os 


5 


Highest water. 


Height. 


2.4 
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21, 25-27 
22 
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Lowest water. 


Date. 


16, 19, 20 


14-22 


12, 19 
12 


$17-20,22,2 
§ 


24, 25 


24,25 


Mean stage. 


Feet. 


2. 
0. 
2. 


0. 
1. 


8. 


20-30 —0. i 


25,26, 28-80 


28-30 
23-25 
10,12 
20-22 
21,22 
30 
11,12 
29 

30 
28, 29 
25 
11,13,18,2 
23, 27-3 306 
20 

14 

27 

18 
17,18 
10-13 
13 

17 

18 

8 

17 

17 


18, 17, 18 
17 


17-19 
16, 17 


10,11 
12 


10 


12, 13 


18 


13, 20, 21 


17 
18, 19 
19 


20 i 


17,18 
19 
19, 20 
20 


16-21 
14-16 
23 


5,19 


3. 
0. 


3. 
1 
4. 
0 
0. 


1, 


12. 


7. 
7 


© 


5. 3 


12, 


~ See sw mw 


be ioe 
~aD 


13. 


3. 


5. 2 


SFFe2 NPP 


7 SPS 


awe ww 
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range. 
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Stations. 


Neches River. 
Rockland, Tex 
Beaumont, Tex..... 
Trinity River. 
Wiiess 


Long Lake, ET tistscndal 


Riverside, Tex. 
Liberty, Tex .... 
Ri 


Kopperl, Tex. .. 
Waco, Tex.... 


Valley Junction, Tex. ver 


Hempstead, Tex 
Beoth, Tex .....+-... 
Colorado River. 
Ballinger, Tex 
Austin, Tex..... : 
Columbus, Tex...... 


Guadalupe River. 


Gonzales, Tex... 
Victoria, Tex .... 


Rio Grande River. ary 


San Marcial, N. Mex.('). 


Honolulu, T. H., latitude 21° 19 north, longitude 157° 


489 
214 
98 


112 
53 


1, 233 


Pressure.* 
Day. 
a -§ 
cs) na 
EB ccces se 30. 02 30. 01 
DB cten cteee 30.00 29.97 
8 : 29. 99 30. 00 
4 . --» 80.00 29.98 
5 30. 00 29. 99 
6 antec 29.98 | 29.96 
7 29. 96 29. 98 
~ 80. 01 30. 02 
4 30. 02 30. 01 
10 2. 99 30. 00 
il 30. 02 30. 02 
12 30. 07 30. 08 
13 30. 05 30. 04 
14 3.02 30.02 
15 30.05 30.04 
16 30.06 80.02 
17. 29.99 29.96 
BD dcescocsceees 29. 97 29. 94 
Becséces 23.93 29.88 
20. 29.88 29.88 
21. 29.92 29.94 
22. 29.97 29.96 
MP ncceeasacdecs 30.03 30.02 
4... 80. 06 30. 03 
yas) 90.02 80.01 
2%. 30. 01 90. 01 
- 30. 01 30. 00 
28. 2.98 | 29.95 
7 ance os enessead 2. 98 29. 99 
ee A 30.02 30.02 
Dc cccese . ee 
Mean 30.000 29.991 


Observations are made at 8a. m. and 8 p. m., local standard time, which is that of 157° 30’ west, and is 5 and 
reduced to sea level and standard gravity. 


Ai 


© 8 a. m. 
ss -) ww 
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coour cs eco SO 
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Highest water. 


Height. 


Feet. 
” 


- 


I 
97 


2 
21 


10. 


13. 


3. 
9. 
10. 
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TaBLE VI.— Heights of rivers referred to zeros of gagea—Continued. 


Lowest water. 


Date. Height. Date. 
Feet 
46 0.0 21 
29 0.9 1 
7 5.2 2 
14 5.5 6 
16 28 30 
1 6.5 6 
8 0.4 14, 15 
8 4.0 2,3 
7 3.0 3 
10 1.0 5 
23 4.2 1-9, 28-30 
2 1.8 1,26 
7 2.5 30 
13 8.5 6 
22, 23 0.4 3-6 
24 0.7 6 
28 5.9 12 
(a) No flow 7 days. 


temperature. 
8 a. 
"-i@ialie 
r-% 2 — 2 
a a A = 
75.0 8&3 73 «468.0 
77.0 S4 74 «469.3 
77.0 a3 72 71.0 
77.7 S4 74 69.0 
78.0 85 73 #724 
76, 8 M4 7 73.0 
79.0 aS 72 71.5 
78.0 8&5 7 «71.4 
77.5 82 75 «469.0 
78. 0 8&3 75 «468.0 
78.0 4 75 468.3 
73.0 M4 73 «4669.0 
78.0 83 74 70.0 
78.0 a4 69 71.0 
76.5 85 74 «71.4 
7.0 82 74 70.0 
76.5 A3 74 «71.4 
76. 5 S4 73 «671.0 
76.5 83 73 470.0 
76. 0 &3 70 «469.5 
76. 0 82 72 70.5 
77.0 R4 73 70.5 
78.5 &5 7 72.0 
78.5 85 7 72.0 
78. 5 a5 75 «72.0 
78.5 85 75 «(71.0 
77.0 &3 74 69.0 
76. 0 &3 72 «70.5 
76.0 s4 74 «(70.5 
76.5 M4 72 69.5 
77.1 8.8 735 70.4 


52 weat; barometer above sea, 38 feet; gravity correction, 


(1) No current 12 days, 


Moisture. 

m. 8 p. 

© > 

es 

s= 

sf 3 

“a\ 8 
62 68.8 
62 69.0 
66 70.0 
63 69.5 
76 «672.0 
74 72.8 
77 «(71.5 
65 71.0 
67 68.5 
56 C«6. 
56 «69.5 
57 «68.0 
76 70.0 
69 71.0 
61 70.0 
66 «69.0 
69 70.0 
72 69.0 
76 69.5 
62 69.0 
72 (71.0 
69 70.0 
68 72.0 
64 «71.0 
61 71,0 
64 70.0 
56 CO70.5 
66 «71.0 
62 69.0 
59 «(69.5 

65.8 70.1 


Mean stage. 


Relative 


humidity. 


63 


65 


70. 6 


Monthly 
range 


ne. 


ne. 


ne 


ne. 


ne. 


ne. 


ne. 
ne. 


ne. 


Stations. 


Rio Grande River 
El Paso, Tex.(#) 


Red River of the North. — 


Moorhead, Minn .. 
Kootenai River. 
Bonners Ferry, Idaho 


Pend d@ Oreille River. 


Newport, Wash. ... 
Snake River. 
Lewiston, Idaho . 


Riparia, Wash............. 


Columbia River. 
Wenatchee, Wash .. 
Umatilla, Oreg. .. 
The Dalles, Oreg.. 

Willamette River. 


Albany, Oreg. . . 
Salem, Oreg 


Portland, Oreg... FASS 


Sacramento River. 
Red Bluff, Cal........ 
Sacramento, Cal.. 


Wind. 
8 a. m. 8 p. m. 
5 >, 5 = 
3 E 3 3 
a C B C 
& = = - 
6 ne 1 
14 ne 1 
9 @ 
9 ne. 1 
6 ne. 
7 @ 
4\e 
4 ne 
10 s 
14 e 
15 ne. 
6 e. 1 
‘ ne. 1 
6 ne. 
e. 
14 one. 
8 ne. 1 
4 
4 ne. 
3 one. 1 
3 ne. 1 
4 ne 
2 = 
6 ne 
5 e. 1 
10 ne 
6 ne 1 
9 ss 
5 ne 1 
4 ne 
7.0 ne. 8. 


Cont'd, 


(t) Water below gage 


se lS s > 
ie =< Highest water. Lowest water. 2 = 
2a . &2® = | 
=— J 7 - 
-so = pan = 
Sor Ss 2 ms 
=Z5E 5 Height. Date. Height. Date = © 
— “~~ -. 
Miles. Feet. Feet. Feet. Feet. Fe 
1,080 14 6.1 1 5.0 23, 24 5.4 
284 26 11.1 1 9.9 13-19 10.3 
123 24 8. 5 1 1.5 30 25 
86 14 0.1 1 —10 30 —0.5 
144 24 0.6 19-24 —0. 3 1-3, 7-9 0.1 
67 30 1.4 1,2 1,0 6-14,17-30 
473 40 12.8 15 9.2 30 «(10.9 
270 25 5.3 15, 16 3.6 29,30 44 
166 40 7.1 16,17 4.3 30 6.7 
, . 39 » §7-12, 24,? ‘ 
118 20 1.8 16,17 0.7 ) 29°90'¢ 0.9 
te] 20 1.2 16 —O0.5 5-8 —0.1 
12 15 4.9 2 1.8 12 3.4 
201 23 0.7 1-5, 14-16 0.4 29, 30 0.6 
64 25 8.8 1 7.6 23-26 8.0 
20 days. 


Precipita- 
tion. 

a r-% 
x x 
0.02 0.08 

0. 02 T 
0.11 I 
0.01 0.00 
0. 05 T 
0.01 0.06 
0.14 0.05 
0.0 8 T. 
T 0.00 
000 O@&00 
000 0.00 
0.00 0.04 
0. 03 , A 
0.32 0.00 
0.00 0.02 
0. G2 T. 
0.00 0.00 
T 0.00 
0.01 0.00 
T 0. 00 
0.00 0.07 
0.00 0,00 
0.0 0200 
0.00 0.00 
0.00 0.00 
T 0 
0.00 = «6. 
0.09 O08 
0.01 00 
0.00 0.00 
0.84 0.35 


30@ slower than 75th meridian 
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—().057 inch, applied. 


SepremBer, 1906 


Clouds. 
8a. m. 8p. m 
= 2 2 = 2 
E Eg & é 
M =) < Ms a 
Cu. e. 6 Cu e. 
. 4 1 A.-s sw 
Ca. e. > 6 Cu. , 
: 4 1 A.-s8 sw. 
{ » d 
- : : 8 S ne 
Ci. 0 1 A.-s 0 
Cu. e. 38 Cu. é 
Ca. e 2 Cu. e 
Cu, ne. 8 N t 
N. e. 0 0 0 
ci. sw ; 
Cu e. ¢ 6 N. € 
Cu, e. 0 0 0 
Cu, e. 0 0 0 
Cu. ne. 2° S. € 
Ci. 0 ? ” : 
Cu. é. ‘ 7 | N. e. 
N. e. 1 Cu, ‘ 
Cu e. 3 | Ca. e 
Cu e. 2 Cu. e 
Cu. e. oe e t 
Cu. e. 0 0 0 
Cu, e. few. Cu € 
Ci. -cu sw ? . 
Cu. e. s 1 cu : 
Ci. N. ? 
4 ( 
Cu. e 4 ® 0 , 
Cu, e 2 Cu é 
Ci.-cu. 8. 2 0 0 0 
Cu, e. 5 
Ci. N. 2 A.-s8 n 
Cu. e. i Cu. e 
Cu. e. 2 Cua. e 
Cu, e. few. Cu. € 
Ci. 0. ? ' 
Cu. e ¢ 2 Cu. € 
Cu, e. 9) N. t 
Cu. e. 8 | N. ‘ 
Cu, e. 1 S.-cu t 
Cu e. 1 Cu. ‘ 
Cu. e. 2.9 Cu. e. 
time. *Pressure values are 





September, 1906. 








